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By  J,  R.  VTinston,  senior  horticulturist,  E.  D.  Kallison, 
associate  horticulturist,  and  C,  0.  Bratley,  associate 
pathologist.    Division  of  i'ruit  and  Vegetable  Crops 

a.nd  Diseases. 


In  compliance  with  a  memorandum  of  understanding  entered  into 
hetveen  the  Florida  Citrus  Comnission  and  the  U.  S,  Department  of  Agri- 
culture, transportation  stu.dies  on  citrus  fn\it  v;ere  initiated  during 
the  season  of  19o8-o9,  and  a  preliminary  progress  report  of  the  first 
year's  v/ork  v;as  issued  Aur^ist  4,  1939.    The  present  report  is  a  "brief 
surainary  of  the  past  season's  imrlz  on  the  some  project.     This  report 
gives  the  salient  facts  developed  in  the  tests,  hut  a  detailed  consideration 
of  all  the  data  is  deferred  until  it  can  he  incorporated  in  a  Department 
"bulletin  after  the  vjorlc  is  carried  to  a  conclusion.     Such  a  bulletin 
pro"ba,"bly  cannot  "be  ;prepa.red  for  several  years,  since  it  will  oe  necessarj'- 
to  repeat  man3''  of  the  tests  under  different  conditions  before  genereJ 
conclusions  can  he  reached  and  specific  recommendations  raa.de. 

The  vrork  in  the  1939- season  not  only  continued  .the  tests 
made  in  1938-39  "but  also  included  tests  on  some  ne'-;  types  of  car  equip- 
ment to  determine  hov;  they  are  suited  for  the  transportation  of  citrus 
fruits.     The  information  sought  v;as; 

(l)    The  relative  desirability  of  the  different  raethods  of 
shipping  fii;.it  commonly  employed  as  Judged  b"  the  condition  of  the  fruit 
after  arrival  at  destination. 

l"^eu  methods'  of  shipping  which  might  offer  promise  of  in- 
creased efficiency  or  economy. 

(3)     The  relative  efficiency  of  refrigerator  Ccars  of  funda- 
mentally different  design,  and  also  those  embodying  certa-in  changes 
vuich  could  readily  be  made  in  the  conventional  refrigerator  car  nov; 
generallj^  available. 

During  the  season,  five  rail  transportation  tests  were  conducted 
in  i-rhich  .a  total  of  37  cars  were  included.     They  vrere  r.ccompanied  by 
official  observers  of  the  Department  s,nd  by  railroad  reiDresentatives 
frou  shipping  point  to  market,  and  detailed  ond.  pertinent  information 
on  the  condition  of  the  fruit  v;as  obtained  both  at  shippin^  point  and 
at  destination.    iLecor-ls  on  temperature  and- ice  meltage  were  made  en 
rouoo.     In  this  irork  distaiace-reading  electric  resistance  thermometers 
v^cre  used  to  obtain  fniit  and  air  temperatures  inside  the  cars  vathout 
having  to  open  the  doors.     In  addition,  six  other  shipping  tests  were  made 
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"b"  rail  involving  14  Cara,  miA  fourteen  shipping  tests  were  made  'b;'- 
'oofvtj  none  of  which  v;ere  accoripanied.     In  the  shipping  tests  the 
transit  temperatures  were  obtained  "oj  means  of  S^an  recordin-  therno-* 
neters  that  were  packed  in  the  center  of  tvra  crates  of  fruit.     One  ^ras 
loaded  in  the  coldest  and  one  in  the  v/aruest  position  in  each  car, 
i.  Co,  £it  the  hottom  hunker  and  top  doorway'".    Ohservations  on  the 
condition  of  tho  f^ruit  and  on  ':he  handling  of  cars  at  loading  point 
and  after  arrival  at  destination  were  made  "bv  official  representatives 
of  the  Department. 

I'he  shipping  tests  "by  "boat  i/ere  conducted  in  the  same  manner 
as  those  ^oy  rail,  hut  since  it  v/s-s  not  feasible  to  determine  where 
extremes  of  temperature  might  exist  in  the  hold  only  one  box  of  test 
fruit  containing  thermometers  v;as  vitilized  in  each  chamber,  and  it 
v;as  allovjed  to  go  into  the  load  without  s]oecial  attention  as  to  just 
where  it  vjas  placed  therein. 

Since  the  cars  in  v/hich  comparisons  v/ere  made  usually  originated 
with  different  shijipers  who  were  moving  commercial  lots  of  fruit  that 
were  not  comparable,  and  it  was  necessarj''  to  have  strictly  comparable 
lots  for  study  after  arrival  at  destination,  test  fruit  was  secured 
especially  for  the  pu.rpose.    In  each  test,  therefore,  the  "test  bo-es" 
all  Came  from  the  same  original  lot,  and  all  vrere  handled  in  the  same 
way  prior  to  being  placed  in  the  variou.s  ex;^)eriments. 

Host  of  the  1939-40  shipping  season  was  cooler  than  normal,  and 
due  allov/ance  for  this  should  be  made  in  considering  the  results  of 
the  tests, 

Ihe  freeze  of  late  January  came  after  the  investigation  had 
been  under  v;ay  for  ahout  2  months,  and  caused  a  temporary  interruption 
in  its  progress.    Low  tcmiieratures  were  so  general  throughout  the 
citxu.s-producing  sections  that  for  a  tine  most  of  the  fruit  on  the  trees 
was  under  suspicion  of  beinv  injured.    I'Jlien  the  tests  vrere  resumed, 
after  a  delay  of  about  3  weeks,  it  wa.s  difficult  to  find  fru.it  for  use 
in  the  test  boxes  ths.t  did  not  show  the  effects  of  freezing.  Under 
these  circumstances  it  was  necessary,  in  all  tests  made  after  the  freeze, 
to  obtain  test  fmit  from  groves  where  freezing  damage  was  icnow  to  have 
occurred.    However,  it  was  thought  desirable,  whenever  possible,  to 
include  additional  boxes  of  test  fruit  from  groves  \7here  little  or  no 
damo.ge  from  freezing  had  been  fo\md. 

All  lots  of  test  fruit  used  on  a  given  date  v/ere  as  nearly  as 
possible  of  the  soine  grade  and  size  and  from  the  same  grove,  and 
packed  at  the  same  time.     In  the  transportation  tests  the  test  boxes 
v;ere  placed  at  the  top  and  bottom  centerline  positions,  half  v/ay  between 
the  bunker  and  doorv;ay,  where  the  temperatures  in  an  ordinary  end- 
bunker  car  are  believed  to  approximate  the  average  of  the  top  and  bottom 
layers.     In  shipping  tests  the  test  crates  v/ere  placed  on  the  center- 
line  at  the  bottom  bunker  a.nd  top  doorv/ay  positions,  which  represent 
the  a,pproximate  extre:nes  of  temperature  found  in  a  carload  of  fxu.it. 


The  cars  of  nonprecooled  fniit  tho.t  v;ere  to  "be  initiall;,'  iced 
under  Special  Hef rigerc.tion  Service,   Iten  295,  v;ere  moved  to  tlie  icing 
station  with  vents  open,  and  the  precooled  lots  were  moved  v;ith  vents 
closed.    At  the  icing  sta.tion  tlie  cars  were  iced  during  the  early 
raoriiing  hours  follov/ing  the  day  of  loading.     In  all  ca.ses  the  vents 
v;ere  closed  after  icing  and  remained  so  until  opened  for  reicing  or 
inspection  in  transit  or  at ' destination. 

-It  tirae  of  unloo-ding  the  test  "boxes  were  inspected,  deca''ed 
fruit  v;as  recorded  and  removed,  and  the  crates  v/ere  then  hold  without 
refrigeration  (usually  at  aoout  70°  1.)  for  about  1  week  vrhen  a  final 
inflection  v;as  made. 

Secause  of  the  natural  vario/cion  in  l:eeping  quality  that  exists 
in  any  lot  of  seemingly  identical  fruit,  too  much  emphasis  should  not 
"be  ;.)laced  on  data  o'btained  from  only  the  fev;  hoxes  used  in  ea.ch  test. 
Iiov/ever,  it  is  "believed  that  rather  than  increase  the  num'ber  of  test 
"boxes  in  an  attempt  to  avoid  inconsistencies  that  ma.y  he  due  to  size 
of  sample,  it  is  more  desirca'ble  to  re;;)eat  the  tests  a  numher  of  times, 
The  latter  course  seems  especially  desira"ble  since  there    are  so  mavQr 
possi"bl3"  varying  conditions,  some  unavoidable,  that  might  influence 
the  results  and  their  jDroper  interpretation. 

[The  results  of  the  present  season's  tests  are  presented  and 
discussed  under  several  headings  in  sujnmarized  form  only,  to  shov;  how 
one  tyi^e  of  transit  protective  service  compares  vdth  others  that  might 
be  used  during  the  same  part  of  the  season.    Detailed  records  on  each 
car  a,re  retained  in  the  files  of  the  Bureau  of  Plant  Industry  at 
■.vashington,  D.  C,  v;here  they  may  be  consulted  if  desired. 

TEAITSPOHTATIOIT  EqUIPIEITT  USED  IIT  TISTS 

Hef rigerator  Cars 

The  conventional  type  of  refrigerator  cars  with  end  bunkers 
used  in  this  investigation  were  selected  so  far  as  possible  from  the 
sup oly  of  cars  normally  used  in  the  transporte^tion  of  Florida  citrus 
fruit.     In  ea.ch  test  comparable  cars  were  used,  selected  generally  from 
the  same  series,  so  that  differences  in  car  construction  vrould  not  have 
to  be  taken  into  account  as  one  of  the  possible  causes  for  differences 
in  results.     The  car  equipment  v;as  o;aite  imiform;  only  one  of  the  cars 
used  had  less  than  2  inches  of  insulation  in  the  roof  and  floor,  and 
only  tv;o  cars  load  less  than  2  inches  of  insulation  in  the  sides  and  ends. 

The  tliree  special  refrigerator  cars  vised  to  stud;;,''  the  efficiency 
of  three  different  methods  of  refrigeration  had  4  inches  of  insulation 
in  the  sides  and  ends,  and  5  inches    in  the  roof  and  floor.     See  figure 
1  for  diagram  showing  the  arrangement  of  bun::ers  and  loading  space. 
3?G-E  51377  is  b.  conventional  enc'-bunlcer  ca.r  having  a  bunker  caroacity  of 
9,500  pounds  of  chunk  ice.     The  floor  racks  are  constructed  v/ith  solid, 
lengthwise  stringers.     PC-3  50214  is  constructed  the  sai^ie  as  51677,  exce-pt 


for  the  "bunlcors.     It  is  oquippad  vdtli  the  Droquindx",  srsten  of  refrigera- 
tion, utilizing  dry  ice  to  cool  a  secondary  refrigerant  \7hich  is  circulat 
ed  thi-ough  coils  on  the  sideiralls  just  "bolov;  the  ceiling.-    The  dry  ice 
"bujikers  have  a  nominal  caps^citj?-  of  5,400  pounds.    Floor  racks  are  con- 
structed T-dth  notched,  lengthwise  stringers,  and  the  vxalls  sxe  also 
equipped  v;ith  racks.     CH  209511  is  a  steel-sheathed  car  constructed 
v/ith  8  hunkers  located  under  the  ceiling  of  the  car,  having  a  total 
capacity  of  6,500  pounds  of  crushed  ice.    Es.ch  tank  is  equipped  with 
a  brine-retaining  valve,  tha.t  v/as  closed  during  each  refrigeration  test. 
The  car  is  so  constructed  that  the  cooled  air  and  drip  v;ater  pass  dovm 
a  nteal-lined  duct  in  the  sidewall.    The  floor  racks  are  constru.cted 
v:ith  ci^osswise  stringers. 

Boats  ■  ■■  , 

All  shipping  tests  "by  hoat  were  made  in  vessels  equipped  vrith 
refrigerated  space.     The  ships  of  the  ?;ull  Steamshij)  ComT^any  and  the 
Clyde-IIallory  Lines  .  Iiad  both  refrigerated  3.nd  nonref rigerated  chambers, 
vrhile  those  of  the  P.ef rigerated  Steamship  Line  had  only  refrigerated 
space, 

P?J3C00LIITG-  OP  CITE'U'S  PHUITS 

"Precooling"  is  the  rapid  cooling  of  a  commodity  before  ship- 
ment, usually  after  it  is  i^acked,  to  such  a  temperature  as  \;ill  pro- 
long its  normal  life  e^cpectancy.  ' 

,  Although  precooling  has  been  used  for  many  years  in  Florida 
for  oranges  cand  grapefiu.it  it  has  not  been  universally  adopted.  A 
number  of  Florida  packing  houses  are  not  equipped    with  precooling 
facilities  aiid  in  some  co.ses  where  these  are  availa.ble  they  are  not 
used. 

Definite  standards  or  specifications  for  ;o.recooling  have  not 
jet  been  established  vrith  respect  to  eithor  tem"?erature  reqn.irements 
or  i"ate  of  cooling,    both  of  v;hich  are  importaut  factors  in  the 
control  of  decay..     It  will  be  notod  in  Table  I  that  there  vfas  a  wide 
variation  in  the  fmit  temperatures  taJcen  in  various  parts  of  the 
precooling  rooms  after  jp^ecooling  was  finished.    These  records  were 
all  obtained  during  the  past  seo-son  and  shov;  the  range  of  tempera-ture 
found  in  the  same  room  as  v/ell  as  in  different  rooms  in  different 
packinghouses.     The  results  shov/  tliat  the  length  of  time  the  fruit  was 
precooled  v;as  not  alv/ays  the  determining  factor  in  the  temperatures 
obtained. 

The  lack  of  uniform  results  in  precooling  is  in  some  cases 
due  to  insufficient  refrigerating  capacity;  in  other  causes  the  equip- 
ment is  not  opero/ced  efficiently,  '•ro.t  in  manj''  cases  the  fiTiit  is  not 
left  in  the  precooling  room  long  enough  for. to  to  come  to  a,  ujnifox"m 
teirtjperature,  and  may  not  be  stacked  so  as  to  facilitate  ra;pid  cooling. 


-  5  - 


lo  is  not  unconnon  to  find  a  ran^e  of  20°  or  raoro  in  so- 
called  procooled  fruit  at  time  of  loading  yet  a  ran^e  of  only  ?P 
or  3°  is  some  tines  foimd  v;hen  thorough  and  Ccareful  attention  is 
given  to  the  operation  of  precooling  rooms. 

■'Tith  such  a' vide  variation  in  precooling  ;,-)ractices  it  is  to 
he  expected  that  similar  widely'-  varying  effects  on  the  fru.it  vould 
he  noted  so  far  as  decay  control  is  concerned.     It  is  possihle  that 
ins-jff icient  precooling  of  ]?lorida  citiu.s  fruit  a,nd  the  suhsequent 
lacl:  of  heneficial  results  ma;-'  have  led  sone  shippers  to  helieve 
Drecooling  is  an  unnecessary  expense  without  henefit.    Another  fact 
con ■j.ri outing  to  such  an  opinion  is  that  at  time  of  arrivo.l  at  des- 
tination the  appearance  and  condition  of  nonrorecooled  oro^nges  is 
quite  lihe  that  of  v;ell-precooled  oranges.     This  vras  found  to  he 
generally  true  in  the  shipping  tests  of  t]ie  present  season.     It  was 
found  that  marked  difference  hecojae  apparent  only  after  holding  the 
precooled  and  nonprecooled  lots  for  a  fevr  d.ays  at  temperatures 
comparahle  to  those  found  in  stores.    ''/ell-xDrecooled  oranges  held 
up  much  oetter  with  less  deca"""  for  a  longer  time  tlian  comparohle  non- 
precooled fruits,  conseciuently  one  might  easily  he  misled  if  he  were 
to  judge  precooling  solely  hy  the  condition  of  the  fru.it  upon  arrival 
at  market.     Confidence  in  the  holding  cjuality  of  the  fruit  is  a  factor 
that  must  influence  the  market  demand  for  it  and  the  price  which  it 
will  hring.     It  co^miot  he  hased  altogether  iroon  conditions  found  on 
a,r  rival. 

Ihe  fungi  which  caiise  decay  in  citrus  fruits  develop  quite 
slowly  at  temperatures  oelov;  500p,     It  is  therefore  reco  mended  that 
the  finiit  he  precooled  to  40°  or  helow  within  24  hoiirs  after  packing. 
It  should  then  he  shipped  under  the  most  GConomica,l  service  that  vdll 
prevent  frait  tempero-tures  from  rising  ahove  50°  during  the  transit 
period.    During  vro,rm  weather,  especially  la-te  in  the  shipping  sea.son 
when  the  fruit  is  v;ell  advanced  in  maturity,  there  is  the  greatest 
need  for  low  tom;peratures  hoth  during  precooling  and  in  tra.nsit.  This 
is  especially  true  in  the  case  of  go.ssed  fraiit,  v;hich  frequently  is 
rendered  more  susceptihle  to  deca"-"  hy  the  gassing  treatment. 


Tc?.1)1g  I.  -  Precooling  Ox  citrun  fruits.    Truit  temperatures  detormined 

\-;ith  raerciirv  t.'.iormoraetors  in  ■vo.rious  I'irecooling  i-ooms.  1939-40. 


Length  of  iTum'ber  of  .  - 

Precooli ng  .?Leadin"s  Ber  r^oom  Bange  Avera,g;e 

Hours  0-1  oji 


.      8             ■  . 

13 

30 

42 

35 

7 

10 

32 

40 

36 

10 

34 

45 

38.5 

24  - 

20 

29 

48 

40.4 

50 

15 

35 

43 

37.3 

50       •     •  - 

17 

36 

46 

40 

2  days 

10 

32.5 

-  34 

33.4 

42 

41 

31 

45 

39 

18 

37 

34 

: 

52 

44 

456  lDo::es  -  60) 
300,     "      -  18) 

32 

32 

- 

50 

41.1 

10 

20 

39 

52 

42,8 

6 

18 

■1-3 

54 

45.8 

o 

12 

37 

50 

43.0 

Part  -  24) 
Part  -  48) 

10 

32 

40 

37.8 

24 

10 

34 

43 

37.5 

Gradually  'ouilt  up) 
for  several  da;'3  ) 

10 

29 

45 

3o.O 

27 

■  10 

41 

45 

^1:3.7 

300  'ooxes  -  60)  ■ 
120      "      -  35) 

10 

37 

45 

42 

300  "iDpxes  -  36) 
120      "      -  20) 

10 

44 

c  fx 
oo 

54 

12 

10 

31 

33 

33.4 

3-1/4, 

10 

38 

58 

50.5 

98 

10 

'  34 

55  ' 

47.5 

.  ■  ■  ■  24 

12 

35 

36 

35.5 

33, 

A 

-  54 

40.3 

-  7  - 


COilPARISOU  OP  HOrlPifflC DOLED  OR/UIC-ES  SHIPPED  UiTOER 
STAIIDAIS  .VENTITo/lTIOlT  A^ID  SIIIILA.E  PPUIT 
SHIPPED  V/I2H  INITIAL  ICING  (ITEM  295) 

Under  standard  ventilation,  changes  in  commodity  temperature 
are  due  la.rgely  to  the  temperature  of  the  outside  air  forced  through 
tlie  load.     Since  air  temperature  varies  not  only  from  day  to  night  ■  I 
hut  from  day  to  day  vdth  changing  vreather  conditions,  the  results 
ohtainable  from  standard  ventilation  are  variable  and  inconclusive. 
The  valtie  of  the  service  can  never  be  accurately  anticipated,  Hoi/- 
ever,  a  great  many  cars  of  oranges  aiid  grapefruit  are  shipiped  under 
standard  ventilation.     Initial  icing  (under  Ilule  240  and  Item  295) 
is  the  most  commonly  utilized  ref rigero.tion  sei'vice  in  the  tro,ns- 
portation  of  Plorida  oranges. 

During  the  season  five  tests  v;ere  made  in  v;hich  standard 
ventilation  v;as  compared  v.dth  initial  icing  (ibile  240  or  Item  295), 
During  the  v/inter  and  early  spring  the  bottom  layer  of 'fruit  generally 
reached  lower  temperatures  in  the  iced  cars  than  in  the  ventilated 
cars,  but  the  difference  in  temperature  of  fruit  in  the  top  layers 
was  not  great.    The  slight  differences  noted  in  transit  temperatures 
had  little,  if  any,  effect  on  the  development  of  decay  in  the  tests 
ma.de-  in  colder  vreather,  i.e.,  in  Janu^xy,  harch,  and  early  April. 
Hovrever,  in  those  made  in  lo-te  April  and  iia-y,  decay  developed  more 
rapidly  and  to  a  greater  extent  in  the  lots  shipped  under  standard 
ventilation  than  in  those  under  refrigeration. 


Commodit-T-J  Pineapple  oranges 
Load:     400  stands.rd  "boxes 


Date( 


(  Loaded  Ja.nixs.iv  2o,  1S40 


(  Unloaded  January  39,  1940 


Loading  point:  Orlax^.do,  iTla.  destination:  JTev;  rork^IT.Y.CA?.  iJO.  PGS  50087 
Service:    ITon  precooled  standard  ventilation 

Tents  opened  from  Orlando  to  Sanford  and  from  Js-cksonville  to  Savannah 
Ice  renaining  at:  .  . 


At  time  ox  loading.-: 

?^,nc^e  44-0  ^o  51*^ 

Upon  arrival: 

Do  0  rTra.7-c  en  t  e  rl  ine 
Bvjilcer-centarline 


Averas-e  47.1 


?op  lazier 

46.5 

44.5 


^•cic-i-z:  03^  g:z3'?  cpaes 


Botton  layer 
39.5 
39.5 


At  time  of  load-inp 


irien  unloaded 


Loss  of  '..'ei;'Th.-{ 


:op  QTj.T'.r-fagrlcngth     Bottom  J^.Ttcvlcm^'h. 

re.o  98.0 

97.8  97.2 


.2   lb . 

suicAST  or  i:ts?3ctioit  'J.O^S 


It. 


stems 

G-ene ral  condition  of  fruit 


Total  fru.it s  in  test  crate 

Pitting 

Aging 

Ifitliered  a/i  stera  end 
St  em- en',  rot 
Penicilliura  rot 


'•.lien  unloaded 

G-reen — fresh. 
Pirm 


^op  ^1. 


17S 
7 
0 

0 
0 
0 


Bot.qi. 

175 

5 
0 
0 
0 
0 


After  holding  7  da."s  at  65"  P.  ; 
47^3  relative  htariidit:'  

Pairlv  green — fresh 
C-enerally  firm  sevex-al  fairly 
f  i  rm —  0  c c  a s  i  0 nal  ly  \ri  thei-  e d. 
22J2_S!i-         3ot.  01. 


42 
3 
5 
0 
8 


41 
2 
3 
0 
2 

■PPST  ITO.  1940-1 
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(  Loaded  January  25,  1940 


Connodity:    Pineapple,  orajiges 

Datef 

Load:     40G ,  standard. bo:ces    ...  (  Unloaded  Januarj^  29,1940 

Loading  point:  ^aitland,  ITla,    Destination:  ITew  York,  IT.  Y.  CiVR  ITO.     ITG-H!  oSoS4 

Service:     Initially  iced  vitli  5000  lbs,  of  ice  after  loading  (Item  295).  Ice 
removed  at  ?oto:io-c  Yards  2  heater??  installed  and  lighted. 

Ice  rejiiainin.:-  at: 


At  ti.no  of'  loading; 


r^nnge.43°  to  50° 


U-;:)on  arrival: 


Do  0  vwscy-  c  en  t  er  1  ine 
Suiil--er-centerline 


-;.t  tii.ie  of  ioadin.: 


■•-lien  unloaded 


JjOss  ox  vreisnt; 


Avera.ge  46 


0  0- 


-01-)  la"er 


Bottom  layer 


45.5  40 
48.0  39.5 

iEIC-H?  or  HIIS'Z  CPJxlSS 

^op  Qiiartorlcngth     Bottom  Q;u.arterlength. 
98. C 

.  98.0 
0 

SJTiZ'A?J  07  IiTS?3C?I0IT  i\r0Ti;S 


100.6 


TJlien  imloaded 


i After  holding  7  days  at  55°  P.; 
i  47'^  relative  humidity 


Stems 

resh 

and  green 

Pairl:/  fresh 

and  green 

C-eneral  condition  of 

fruit 

firm 

Generall;.^  fix 

m;  several 

firm  fei-^  ^/ithered. 

To^D 

Cil. 

Sot.  01, 

Top  qi. 

Pot.  qi. 

Total  fru.its  in  test 

crate 

176 

175 

Pitting 

14 

10 

50 

47 

Aging 

0 

0 

3 

0 

"itliered  at  stem  end 

0 

0 

8 

3 

Stem-end  rot 

0 

0 

0 

0 

Pemicillinrn  x*ot 

0 

11 

5 

TPSP  ITO.  1940-1 
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Corriodit;-:  Vo.lencia  Oranj^es* 
Load:  420  3ru.ce  "bo-es 

Loading  point:  .'^u'bTjjrnci^Js,  I'lr .  Testinr  tion: 
Service:  otaiadard  ventilation 


Date( 


(  Loaded  "arcli  20,  1940 


(  Unloaded  ^xpril  1,  1940 
CA2  ITO.  rCrS  37223 


Ice  renainin.-r  a.t: 


At  time  of  loadin;^: 

Han^e  78°  to  80° 
Upon  arrival; 

Do  0  rwa.1'-  c  en  t  er  1  ine 
3un-:er-centerline 


At  tine  of  loadin-r^ 


'.laea  "unlo3,ded 


Loss  oi  wei.':;n.o 


ibp  la7er 
59.5 

58.5 

TSIC-IE  or  CPAT3S 


Ayera,^e  79.5  ^J, 


3ottora  la^er 
56.0 

57. o' 


Top  Qtia-rterlength     3ottoa  Qp.arterleni£!:b. 


93,5 
92.3 


2.1  lbs. 

Sul-HaPt  ■  0?  lUSPUC^IOlT  IT02ZS 


.,2  l"bs. 


Stenis 

G-enera.l  condition  of  fruit 

gop  0.1. 

jJoto,!  fru.it a  in  test  crate  176 
Pitting  1 
Aging  0 
Uitliei'ed  o,t  sten  end  0 
Stem-end  rot  0 
Penicilliuxi  rot  _       0  . 

*  I^ron  frost  da^iaged  .':rrove 


'.lien  lu-loaded 

C-reen  fresh 
Pairl;'  firm 

-ot.  qi. 

173 
0 
0 
0 
0 
0 


After  holding  10  da^s  at  70° 
50^^  relative  liumidit;~  


-res."  green 
Some  vdthered 

?073  TL. 


3ot.  qi. 


2 
0 
2 
1 
0 

:SST  :T0.  1940-2- 
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Cor.tino:ditr:  Valencia  Oranges*  (  Loaded  liarcli  28,  1940 

Date( 

Load:  40,2  stoaidard  oo::es  .  .    (  unloaded  April  2,  1940 

Loadin-  poin-irLake  "ales,ria.  Destin:^.tion:'Jev;  York,  n.I.     CAS  ITO.  TGE  37102 

Service:  "on  precooled,  3000  Yob.  ice  aJTter  loadin;;,  plri-gs  in  vents  closed 
':o  destination. 

Ice  renaininq  at:  Hamlet  3400  Tds.  at  destination  0  Tos. 


At  ti.-ie  o:?  loading: 


2ange  71°  to  74° 


Upon  arrival: 


Do  0  r  •'.■ja;,'"-c  en  t  e  r  1  i  ne 
3urA:er--cent  erline 


At  tine  o'l  loading 


..'nen  unj.oav..ea 


Loss  of  vei-Qat 


Average  72 


'-'op  la.:/er 
55.0 

'^Bi"??:?  01  gss::  CPAgns 

"^aarterlen-rth 


95.3 


1.3  l^s. 


BottOiVi  layer 
■  54.0 

■   50.5  ' 


Bottom  Qp.arterlenr^-th. 
no  v.eidit  T,  7, 


otems 

Crener:.l  condition  o: 


in;.!  I 


Cot.'il  fru.it s  in  test  crate 

Pitting 

Aginc 

'•Jithered  a.t  ste;i  end 
St en-end  rot 
Penicilli-ojii  rot 


After  lioldin-  10  cia^s  at  70' 
':T:\e-<i  -jjiloaded      ■SO;j  relative  hunidity  


.-■'re en  fi^esli 


Zo]2_2i«    3ot.  Qx; 


176 
G 
0 
0 

0 


17S 
0 
0 
0 
0 
0 


G-reen  f  resla 

Tirn  to  fairlr  fixT:i 


7;  op  "„1. 


0 
0 
4 
12 
0 


3ot.  ^1. 


ITror.i  frost  danr..'rec'-  crove. 


■TESv  ITO.  l^:40--2 
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(  Loaded  L'arcli  28,  1940 


Comnodit:/:   Valencia  Oranges* 

Date 

Load:  402  standard  boxes  (  Unloaded  April  2,  1940 

Loadin-  point rLoIce  ''^les^^la.  Destination:  I'eir  Zovlz,  '.".Y.  GAH  ITO.  Vm  37103 

Service:  ITon  precooled,  6000  lbs.  ice  a.fter  loading,  plugs  in  vents  .closed 
to  destina^tion. 


Ice  remaining  at:  Eainlet  3400  Vos.  at  destination  0  lbs. 


At  tine  of  loading: 


naizge  71    to  74° 
UDon  arrival: 


Average    72  °5 


O-ri 


roorwa3''-cent  erline 
3unlc  e  r-  c  e  nt  e  r  1  i  ne 


Top  layer 
64, 5 

35.0 

:sigh::  or  33::  ciaiss 


Bot ton  layer 
54.0 

50. 5 


Io"o  Q:aarterlengtli         Bottom  Q.ua.rterlength 


At  tirae  of  loading 
'.lien  unloaded 
Loss  of  X'/eiglit 


97.8 
96.3 


r.8.0 
96.4 


1,3  lbs. 


5u::"ahi  or  ii'sprcrioii  iio^zs 


"laen  I'ljiloaded 


After  nolding  10  da-s  at  70°  1. 
60^5  relative  b-Ujnidit:,' 


Stens 

C-re 

en  fresh 

1-Ialf  green  haJf 

<^ray 

General  condition  of  frv.it 

_  irn 

to  fairly 

Mostly  f irn  many 

slightly  soft 

firm 

"Cop  Ql. 

Bot.  Ql. 

COID  Ql. 

Bot.  Ql. 

Total  finits  in  test  crate 

176 

176 

Pitting 

5 

8 

5 

2 

Aging 

13 

1  n 

31 

55 

■ifithered  at  sten  end 

12 

IS 

14 

7 

Stem~end  rot 

0 

c 

57 

29 

Penicillium  rot 

9 

5 

29 

45 

4 


*  Prostfree  fruit 


3]Sr  ITO.  1940-2 
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Conraoclitj'-:  Yalencio,  oranges* 
load:  404  Jnice  "boxes 


Dat9( 


(  Loaded  April  11,  1940 


(  Unloaded  April  13,  1940 


Loading;  iDoint:  Lucerne    Park,  Destination:  '.Washington, D.  C.  CAE  ^TO.  I-GS  3S200 
71a. 

Service:  Standard  ventilation 


Ice  regaining  /.t: 


At  tinie  of  loading: 


Hanre  70^  to  73° 


Upon  arrival;   

Doorv/a7-centerline 
Bunl-cer-  c  en  t  e  r  1  i  ne 


lit  tine  of  loading 


'■Ti.eii  unloaded 


Loss  of  i;reight 


Average  71.1  P. 


gpp  xa7/er 
51.5 

46.5 

I-SIC-H?  OF  T75?  C2A^S 

T'op  C^aarterlengtli 
103.5 
102.5 

1.0  lbs. 

su::a?lY  07  iits?sc2io:t  irasss 


Bottom  layer 
53.5 


42.0 


Botton  Qijarterlength 
106.0 
105.3 


0.7  lb. 


After  holding  10  days  at  69°  Y,; 


Stenis 

Presn  green 

liostl:"  dr'^  slight Ij'"  moldv 

G-enerel  condition  of 

fruit 

Slightly-  soft 

Soft 

Top 

qi. 

3ct,  01.. 

L'OP  Ql-. 

3ot.  OjL. 

^otal  fniits  in  test 

crate 

175 

175 

Pitting 

O 

0 

1 

Aging 

0 

0 

C 

0 

■Withered  at  steii  end 

0 

0 

6 

5 

Ste..i-end  rot 

0 

0 

65 

56 

Penicilliuia  rot 

I 

0 

6 

3 

*  Prostfree  fru.it 

TESH  no.  19 

-  14  - 


Comodit;/:  Talencia  oraiiges*                                              (  Loa.ded  April  11,  1940 

r>ate( 

Load:  404  3race  oo:css                                                          (  "Jnloa.ded  April  1",  1C40 

Lording  point:  Luceme    Park,  Le.'^tination:  "fasli. ,  D.  C.  CA?l  iTO.  jPG-E  3S200' 
Florida' 

Service:  Ste.xidard  ventilo.tion 


Ice  rci-iainin.a: 


P3ui:!  s::3>3HA?jZHi3 


At  time  of  loading: 


3ajige  70°  to  73°  Average  71.1  °; 


TJiDon  arrival: 


:op  la:''ei'  Bottom  laz^'er 


I)ooi'"im"'-centerline  51.5  53.5 

2u-il:er-ce2i.terline  46.5  42.5 


Sop  Qyia-rterlength    Bottom  ^^aartorlongth 
At  tine  of  loac!j.ng  95.5  95.2 


I'.lien  unloaxled  95.2  95.1 


Loss  of  v/eiglit  1,3    Its.  1.1  l^bs. 

After  liolding  10  da^s  at  59° 
!')iien  unloaded      55*^  relative  huiaidity 


Steiiis 

— I 

resli  green 

General  condition  of 

fmit  Sli 

gr.tl"  soft 

Soft 

J.  01 J    '--^-1.  • 

Sot.  OX. 

Top  qi. 

Dot,  qi. 

Total  fraits  in  test 

crate  173 

175 

Pitting 

0 

0 

0 

0 

ilging 

0 

0 

0 

0 

*.Ji  there d  p,t  ster/i  end 

0 

1 

20 

14 

Stem- end  rot 

0 

0 

58 

59 

Penicilliim  rot 

1 

.0 

2 

5 

*Proni  frosj  dajnaged  grove  :  T33T  :T0.  1940-3 


Comrnodit:*:  "alencio.  oranges* 
Load:  400  Uriice  "iDor-es 


Date( 


(  Loaded  April  11,  1940 


(  Unloaded  .:Vpril  1~,  aS^Q-. 


Loadin- TDoint:  Lucerne    Park, Destinat:ion:3altimore,i:d  CAP.  NO.  I'GS  51337    .  ■ 
Fla. 

Service:  ITon  precooled,  initially  iced  viith  8000  Vos..  of  ice  after  loading 
(Ito.i  295;  plugs  in  vents  closed  to  Potomac  Ya,rds. 


'.CQ  remaining  at:  Potomac  Yards  1900  .ITds, 


At  tine  of  loa.ding: 

Bange  71°  to  77° 

Upon  gLrriva.1; 

Do  0  r  wa;, "-  c  en  t  e  r  1  i  ne 
3unl:ei'-centerline 


Average  73.1 


Top  la;'.'"er 
49.5 

TSIG-HT  OP  TZST  CBAZ'ES 


Bottom  la7/er 
40.0 

35.0 


At  tine  of  loadin^r 


''.lien  unloaded 


Loss  of  ifeir'-ht 


Top  Qi;.arterlen.qth.    Bottom  Q;aarterlength 
95,5  98.5 
93.7  97.4 


1.8  lbs, 

SUMMABT  OP  IITSPPCno::  ITOTSS 


1.1  lbs. 


Ifnen  vmloaded 


Stems 

C-eneral  condition  of  fru.it 


I'resn  green 
Pirm 


i After  holding  10  days  at  69°  P.; 
:  65/j  relative  iTumid-ity   

i 

'       Some  moldy 
Pairl;7  firm 


•  •       ■  ■    ^'  '■  01. 

'Total  fruits  in  test  cra.te  17S 

Pitting  0 

Aging  0 

'i/itliered  at  stem  end  2 

Stem—end  rot  0 

Penicilliun  rot  2 

*  Prom  frost  d^jiia.-ved  grove 


SI. 


175 

0 

0 
0 
0 
0 


Top  01. 


0 

0 
21 
59 

7 


3ot.  CI, 


0 

0 
12 
44 

1 

TPST  ITO.  1940-3 


^  IS  ^ 


Conmodit^':  Valencia,  oranges* 
Load:  400  Bruce  "bo:^:es 


Date( 


(  Loaded  April  11,  1940 


Jnloaded  April  15,  1940 


Loading  point:  Lucerne    Par!:,  Destination:  ooJ.timore,  Hd.  CAR  110.  rC-S  51337 

ria.  •  . 

Service:  Hon  precooled,  initia-ll;^  iced  ^ritli  SOOO  Tos.  of  ice  after  loading 
(Item  295)  "olugs  in  vents  closed  to  ?oto:nac  Yards.  ' 


Ice  re.-naining  at:  Potoiiiac  Yards  1900  Tos, 

At  tiae  of  loading:: 

Hange  71°  to  77° 


Unon  arrival: 


Average  7o.l 


0-, 


Do  0  rwa^- c  ent  e rl i  ne 
Bujiicer-centerline 


I?op  la;"er 
49.0 

49.5 


Bottom  layer 
40.0 

35.0 


At  time  of  loa-ding 


unloaded 


Loss  of  freight 


-op  Q:.:.arterlengtli    Bottom  Quarter  length 
105.5  104,0 
104. S  103.5 


0.9  ll3, 

suiJiAPY  or  iit3?ec2Io:t  hotbs 


0.4  Id. 


After  holding  10  d.a-'^s  at  S9 


0  ~. 


■'.lien  unloaded 

S5^j  rel 

ative  humidity 

Steins 

Presh  green 

'  Mostly 

dry,  slightly  raoldy. 

Genera.1  condition  of 

fruit 

Pairlj'  firm 

i  Pairly 

firm,  f  evr  soft 

ToiD 

Ql.    3ot.  01. 

i 
I 

Top  ^,1.        Bot.  Ql. 

Total  fruits  in  test 

ci-at  e 

17S  175 

1 

Pitting 

0  1 

i 

0  0 

Aging 

0  0 

i 

0  0 

^•'ithered  at  stera  end 

0  0 

i 

11  9 

St ei:a- end  rot 

0  0 

71  71 

Penicilliuju  rot 

0  0 

1 
! 

2  2 

*  Prost  free  fru,it 

i 

TISH  I'O.  1940 

CommocLitj'":  Valencia,  oranges' 
Load:  402  Bruce  boxes  ■ 


(  Loaded  ;.pril  27,  1940 


Date( 


(  Unloaded  l^r  3,  1940 


Loac.in'?  point:  Lucerne  Pic.  Tla.  Destination:  Tfasliington,  CAS  ITO.  T.'I'S  63577 
Service:  ITon  j^recooled,  standard  ventilation 


Ice  re.'naining  at: 


At  time  of  loading; 

Sange  71°  to  77° 


IPoon  arrival: 


Do  orv/aj-c  ent  er  line 
Bunlcer— c  ent  erline 


At  tine  of  loading 
I'Jh en  unl 0 ade  d 
Loss  of  nei.^lit 


Average  73,7  °ir. 


?op  ig.7er 


CG?  TIST  C3ATES 


3otton  layer 


51 


^ov  doorway 


95.4 


"bottom  Tpunlcer 
95.2 
93.3 


1.1  lbs. 

SUI-niARJ  OjT  II^SPSCTIOIT  iJOSES 


1.4  lbs. 


Stems 

General  condition  of  fruit 


Itien  tmloaded 

G-reen  and  fresh. 
Good 


1  After  holding  7  days  at  70°  P.; 
85%'  relative  Iiumidity  


Mostly  dr^^  and  green 
Good 


?op  Pot,  bunk. 


"op  d';C". 


Sot.  bunk. 


-otal  fraits  in  test 

crate 

174 

174 



Pitting 

0 

0 

0 

0 

Aging 

0 

0 

0 

0 

■fithered  at  stera  end 

0 

0 

s 

8 

Stem-end  rot 

0 

0 

43 

21 

Penicillii-'ja  rot 

2 

0 

2 

3 

*  Prom  frost  dsjnaged 

grove. 

i 

TPS?  m.  194 

18  - 


(  Loaded  April  27,  1940 


GommGdity:  Valencia  oranges* 

Date 

Loa.d:  402  Drace  ooxes  (  Unloaded  ila7  1,  1940 

Loading  point:  Lucerne  ?k.  ]?la.  Destination:  Baltimore,  Md.    CAR  HO.  I(B  22502 


Service:  Initially  iced  i-dth  8000  Tos.  ice  ajfter  loa.ding  (Item  295)  vents  closed 
to  d  estina.tion. 


Ice  remaining  at:  Destina.tion  900  Its, 


At  time  of  loading: 

Hajige  71°  to  79° 

Uioon  arriva.l: 

Do  0  rway- center line 
Bunker-centerline 


Average  74.2  ?. 


-Oij  lar/er 
S3° 

!-raiC-HCJ  OP  TSSiP  GUITES 


Bottom  layer 
48° 

47° 


At  time  of  loading 
Waen  unloaded 
Loss  of  v;eigh.t 


Top  door'.-ras'"     Bottom  "bunlcer 
95.3 
94.1 


95.  S 
95.0 


1.2  lbs. 

SUieiAaj  0?  IiIS?3CjI01T  UO^DS 


0.5  lb. 


'nen  unloa.ded 


;  After  holding  7  days  at  70°  P.; 
i  85fj  rela-tive  humidity  


"resh  a.nd  green 


Stems 

G-eneral  condition  of  fruit    Pir;!  and  ©attractive 

H'op  dw^,      3ot.  "ounk. 


liostly  green  "but  drj^. 
Good;  softened  somewhat 


Top_du2:, 


Bot.  ourHc, 


Total  fruits  in  test  crate 

174 

174 

Pitting 

0 

0 

0 

0 

Aging 

0 

0 

0 

0 

'.'ithered  at  stem  end 

0 

0 

2 

1 

Stem-end  rot 

0 

0 

25 

19 

Penicilliu'ii  rot 

2 

0 

5 

3 

*  Prom  frost  damaged  grove 


]ST  1>I0.  1940-IIS-2 


-  19  - 


Coimnodity:  Y.^lencia  oranges* 
Loa-cl:  402  Bruce  'bo::ces 


Date( 


(  Lbacled  Ilaj^  4,  1940 


(  Unloaded  I  lay  8,  1940 


Loading  point:  Lucerne  Pk,  Pla.  Destination:  Tfashington,        CAR  ITO.  I&B  33962 

D.  C. 


Service:  "on  precooled,  standard  ventilation 


-ce  remamin,---  at: 


At  tii-iie  of  loading: 

Sange  55^  to  82° 

Upon  arrival: 

Do  o  r  v/ay-  centerline 
Bunke  r- c  en  t  e  rline 


At  time  of  Pggking_. 

Ifaen  unloa.ded 
Loss  of  v;ei;':;lit 


1/ 


Stems 

General  condition  of  frai' 


Average  71.6°  I'. 


Top  layer 
67^ 


65° 


Bottom  layer 
520 

56° 


THIGHS  01  TiDST  CHATSS 


Top  doorway     Bottom  "bunker 


96. 2 
93.1 


93.2 
89.3 


3.1  llDS. 

SUIS-IAHY*  OP  IITSPECTIOIJ  1T0TB3 


VJlien  -umloaded 

Green  "but  dry 
Good 

Top  dwy,      Bot.  "b-onk. 


After  holding  7  days  at  70°  P.; 
875^  relative  humidity  

Green  iDut  cxy 
¥ilted  and  aged 


Total  fraits  in  test  crate 

174 

173 

Pitting 

1 

2 

.Iging 

3 

0 

I'ithered  a.t  stem  end 

25 

64 

St em- end  rot 

1 

0 

Penici Ilium  rot 

2 

1 

*  Prom  frost  damaged  grove. 

1 /packed  ::ay  5,  1940. 

Top  d\C7» 


Bot.  "bunlc. 


2 
34 
30 

2, 


1 
4 
82 
25 
3 


TBST  ITO.  1940-PlS-3 


-  20  - 


TateC 


(  Loaded  Hay  4,  1940 


commodity:  Yalencia  oranges* 
Load:  402  ISruce  "boxes  (  Unloaded  Hay  8,  1940 

Loading  point:  Luceme  Pk.  Jla.  Destination:  Boatimore,  Md.  CAH  HO.  S'G-E  151S7 


Service:  lion  precooled,  initiall"  iced  vith  8000  los.  ice.  vents  closed  to 
destination. 


Ice  remaining  at: 


At  time  of  loading; 

Bange  65°  to  70° 

Upon  arrival: 

Do  0  rway-c  ent  erline 
Bunlcer-centerline 


At  time  of  packia^ 
T.lien  unloaded 
Loss  of  weight 


Top  layer 
58-62 


Average  56.8°  3?. 

Bottom  layer 


47-58 


L'o^'D  aoor'.fay 


9  A. 


op 


Botton  "bunlcer 
95.4 
94.4 


2.0  lljs. 

SUI3IA3J  or  iits?i]c?io:t  iiotes 


1.0  ITos. 


stems 

General  condition  of  fruit 


tJhen  ^inloaded 

Presia  and  green 
Good 

]op  dx-n^.      3ot.  "bunlc 


After  holding  7  d^-s  at  70°  I. 
Qo'fs  relative  htimidity  


Green  tut  dry 

Good  exceiot  for  ml  ting 


?op  c.i-crm 


Sot.  ounlc. 


Total  fraits  in  test  crate 

173 

173 

Pitting 

0 

0 

Aging 

0 

0 

Ifithered  at  stem  end 

0 

0 

Stem-end  rot 

0 

0 

Penicillium 

2 

1 

*  Prom  frost  dojaaged  grove. 


2  4 

0  0 

38  30 

16  11 

4  4 

TDST  ITO.  1940-IIS-5 


-  21  - 


COMPilEISOlT  OP  PJilSUL^S  'JITE  H0iI??i:C00L3Ij  PEUIj  SIiIPPED  mOSR  S IL'iITKiPJ) 
'v'311T?ILii::iOH  :niZ  PIEC00L3D  MD  HCIIPPl-ICOOLZD  T3JJ11 
SHIPPSP  UimE?-  lEPPJGSradlOH     ■.,  , 


In  these  tests  nonprecooled  oronges  sliipped  imder  ventilo.tion 
vrere  corapared  v/ith  x^^ecooled  aaid  nonprecooled  oranges  shipped  under  Item 
295.     Some  lots  were  -jrecooled  in  the  car  137  platform  precoolers  and 
others  ^-^ere  precooled  in  regula.r  precooling  rooms.    Under  Item  295, 
8,000  pounds  of  ice  x^ras  added  o.t  the  first  icing  station  after  loading, 
Pru.it  temperatujTes  dixring  transit  -.-/ere  highest  in  the  car  under  stand^ird 
ventilLVcion,    In  the  iced  s":dpments  the  temperatures  in  transit  were 
lowest  in  the  car  loaded  mth  room-precooled  fruit ,   slightly  higher  in 
the  car  containing  the  platf orra-precooled  fruit,  and  highest  in  the 
car  conta-ining  the  nonprecooled  loa-d, 

■Zhere  was  little  if  anr  difference  in  ajppearance  of  the  severa,l 
test  lots  on  arrival  at  market,  hut  a  v^ee.c  later  much  more  deca,7  had 
developed  in  the  nonprecooled  fruit  shipped  under  ventilation  than  in 
an^r  of  the  precooled  lots -or  the  nonprecooled  lot  shipped  under  refrig-. 
eration.     In  this  connection  it  is  worthv  of  note  tha,t  the  rate  of  deca^/ 
hoth  during  transit  and  after  the  holding  period  wa.s  grec.ter  in  the  top- 
larer  "ooxes  than  in  those  from  the  hottora  layer,     This  difference  douht- 
less  was  due  largely  to  the  difference  in  temperature  in  trajisit  at  the 
two  positions,    'Jith  weoJc  fruit  and  under  adverse  weather  conditions 
this  is  further  evidence  that  it  is  desirable  to  maintain  lev;  transit 
temperatures  to  reduce  decay  and  increase  the  confidence  of  hixyers  in 
the  lihelililaod  of  the  fruit  sta.nding  up  well  during  the  ordinai^r  mptrhet- 
ing  period. 


-  22  - 


Coniiodits":  Valencia  orojiges* 
Loaxl:  -.'D'!-  Bruce,  "boxes       ■  - 


(  Loaded  April-  11,  1940 
Date( 

■  :.■  .(..  Un3.oaded  April  15,  1940 


Loading  point:  Lucerne    ?arlc,Destin.ation:  Ifesli, D.  C.    (113.110.  T&E  36200 
I'lorida 

Service:  ilon  precooled  standard  ventilation 


Ice  renaining  at: 


At  time  of  loading; 

o  0 
Bange  70    to  73 

Upon  arrival; 

Doorwaj-— eenterline 

Bunlcer-c  ent  erline  - 


Top  layer 
51, 5 

46.5 


0 

Average  71.1  I'. 

Bottom  larer 
53.5 

42.5 


At  time  of  loading 


'ilien  unloaded 


Loss  of  T'/eiglit 


xop.  QjiiaTterlength  .    Sottom  Qp.i;.rterlength 


95. 5' 
95.2 


;.2 


95.1 


1.3  lbs. 

SUIZiABI  0?  IlT3Pi:c::i02T  ITOISS 


1.1  llDS. 


T.laen  unloaded 


I  After  liolcUng  10  da-vs  at  59°  1,\ 


Stems 

Jresii  green 

i 

i  2x^r^  green 

G-enera,l  condition  of 

fruit      Slightly'"  soft 

;  Soft 
1 

■lop  01.      3ot.  Ql. 

I      Top  qi. 

3ot,  Ql, 

TotrJ  fruits  in  test 

crate      176  17S 

1 

Pitting 

0  0 

\           0  ■ 

0 

Aging 

0  0 

1  0 

0 

I'Ji tiler ed  at  sten  end 

C  1 

!  20 

14 

Stem-end  rot 

0  0 

i 

59 

Penicillitun  rot 

1  0 

2 

5 

*Prom  frost  doiaa-ged  grove 


m,  1940-3 


-  23  - 


Commoditj:  Taloncia  oro^iges' 
Load:  404  Bruce  lioxes 


Date( 


(  Loaded  April  11,  1940 


(  Unloaded  April  15,  1540 


Loading  point:  Lucerne    Park,  Destination;  'Washington,      CAR  110.  VG-Z  36200 

Pla.  D.  C. 

Service:  "on  precooled  standard  ventilation 


At  time  of  loading: 

Ean.-e  70°  to  73° 


Upon  arrival; 

Do  o  r  i;a7-c  en  t  s  r  1  ine 
3unj.cer-cent  erline 


At  time  of  loading; 
Iflien  unloa^ded 
Loss  of  v/ei^'ht 


0  „ 

Avera.ge  71.1    i  . 


Top  layer 
51.5 

■    43.5  •  ■ 

\mio-E'2  OF  tzsg:  cBjiims 


Bottom  lawyer 


42.0 


}op  Q^arterlenp:tll     Zottom  Q;ao.rterleng:tIi 


103.5 
102.5 


106.0- 
105.3 


1.0  To. 

SUl-SIAE?  or'  IN3P3GTI0IT  ITO^^S 


0.7  113. 


'■Jlaen  unloaded 

After  holding  10  C^s  at  69^ 
'65)1)  relative  himidity 

Sterns 

IPresh  green 

i-Iostly  dr 

"  slightly  moldy 

C-eneral  condition  of 

fruit 

Sliglitly  soft 

Soft 

'Top  Ql. 

Dot,  0,1. 

Top  Q.I. 

3ot.  OJ. 

Total  fraits  in  test 

crate  175 

176 



Pitting 

3 

0 

1 

4 

Aging 

0 

0 

0 

0 

'vithered  at  sten  end 

0 

0 

6 

5 

Stem-end  rot 

0 

0 

S5 

.56       ■  .  '.  . 

Penicillirjii  rot 

1 

0 

6 

3 

Frost  free  fruit 

TI1S2  :T0.  1940-3 

-  24  - 


(  Loaded  April  11,  1940| 


Commodity:  Valencia  oranges* 

Date 

load:  420  Bruce  "boxes  (  Unloaded  April  15,  1940 

Loading  point:  Laice-.Alf  red,3'la. .  Destinr.tion:  Heu  York.IT.Y.    CAR  ITO.  50543 


Service:  lion  lorecooled,  initially  iced  v/itii  8000  ITds.  of  ice  a,fter  loading 
(Item  295)  plugs  in  vents  closed  to  South  Piocky  Ilount,  open  lieyond. 


Ice  remaining  at:  Potomac  Yards  1400  IIds. 


?HUIT  TI]:-IP3SA!rUZ5S 


At  time  of  loading: 

Sange  72°  to  84° 

Upon  arrival: 

Do  orv/aj'-  cent  erline 
Bunlre  r~  c  ent  e  r  1  i  ne 


;\.verage  79  P. 


•Top  la2''er 
50.0 

44.0 

liEIGHT  01  TSST  CiU^ES 


Bottom  layer 
37.0 

-34.5 


At  time  oi  loading 


l/lien  unloaded 


Loss  of  •'i-reight 


Top  Quart erlength     Bottom  Qgg-rterlength 
96.5  97.0 
94,3  95.2 


•  ■  2.2  ITds. 

SUI-am?'!  or  IL"3?3CSI0]OQI^S 


1.8  1>3S. 


Stems 

General  condition  of  fruit 


"•-'hen  unloaded 

Tresh  green 
Tairly  firm 


After  holding  10  d^ys  at  69  P, ; 
65/j  relative  humidity  

Mostly  fresh  green  ^ 
Mostly  fairly  firm,  fex-r  slight]^ 
soft 


[Top  Ql. 

Bot.  Oa. 

C^op  01. 

Bot. 

01. 

[Total  f3raits  in  test  crate 

175 

176 

Pitting 

0 

0 

0 

0 

AgixT-g 

0 

0 

5 

7 

'■Ji  the  red  at  stem  end 

0 

0 

27 

33 

St em- end  rot 

0 

0 

34 

23 

Penicillium  rot 

2 

0 

5 

3 

*  Prori  frost  do^aaged  grove 

E3ST  ITO. 

1940-3  , 

-  25  - 


CommoclityJ  "Valerxia  oran-;^es* 
Load:  400  Sr-ace  t)o:ces 


Date( 


(  Loaded  April  11,  1940 


(  Unloaded  Ar)r: 


.1  15,  1940 


Loading  point:  Lucerne   'Park,  Destination:  Baltimore,  Md.     CAE  2T0,  FC-S  51337 

Pla. 

Service:  l\on  precooled,  initially  iced  '-/itli  3000  Vos.  of  ice  after  loading 
(Ite:.i  295)  plugs  in  vents  closed  to  Potomac  Yards, 


Ice  remaining  at:  Potonac  Yards  1900  Its, 


At  time  of  loading:: 


Pajire  71°  to  77° 


Average  73.1  P. 


Upon  arrival: 


Doon'/av-centerline 
3unker-centerline 


At  time  of  loading 


'vlien  unloaded 


Loss  of  ^,79i-'rlit 


Ho]-)  lac/er 
49.0 

49,5 

•JEIG-HT  OP  nSSg  CPAgES 

•rop  Qaarterler.  r:tli 
95. 5 
93.7 
1.8  lbs, 
SUIIIAPY'  OP  IITSPPCTIOiT  IIO^S 


Bottom  layer 
40.0 

35.0 


jottom  C>aarterlengtli 
98.5 
97.4 


1,1  llDS. 


Stems 

General  condition  of  fruit 


[Total  fru.it s  in  test  crate 

Pitting 

Aging 

Ui there d  at  stem  end 
St em- end  rot 
Penicilli-ujn  rot 


^:!h.en  unloaded 

Presli  green 
Pirm 

Top  01,     -Pot . 


173 
0 
0 
2 
0 
2 


176 
0 
0 

0 
0 
0 


After  holding  10  c^ys  a,t  69 
;  55'^  relative  Iromidity  


!  Some  moldy 
•  Pairly  firm 


0 
0 
CI 
59 


Bot.  q;l. 


0 
.  0 
12 
.44 
'  1 


irom  frost  CLTjiaged  -rx-ove 


T33T  no,  1940-3 


-  26  - 


Coomodity:  Talencia  oranges' 
Load:  420  Bruce  Do:ces 


Date( 


(  Iioadsd  April  11,  1940^ 


(  Unloaded  April  15,  19401 


Loading  point:  Haines  Cit^     Destination:  Hew  York,  H.Y.       .CAS  xIO.  FGrZ  50623 

Pla.  •     ■  " 
Serrice:  rrecooled  xd-th.  platform  precooler,  initiall7  iced  T-rith  8000  Tos.  of 
ice  after  loa,ding  (Item  295)  plugs  in  vents  closed  to  destination. 


:ce  ren?,ining  at:    Potonac  Ya,rds  3500  l"bs.    At  destination  2000  Ids. 


At  tirae  of  loading; 

Range  69°  to  71° 

Upon  ajTival; 

Doo  r\;av~cent  erline 
3'oj.ilcer-cent  erline 


Average  70°  ^, 


Top  la^er 
50.5 

50.0 

T-.rsiC-H3„  or  CP^'^TSS 


Bottom  layer 
40.0 

36.5 


At  tii-ie  of  loading 
'•Qien  unloaded 
Loss  of  weight 


3op  C>aarterlength     Bottom  Qua.rterlength 
S6.a  96.0 
94.1  94.0 


  2.7  llDs. 

sui-u-.iAai  0?  iitspi]c:jioat  hotss 


2.0  lbs. 


St  ens 

C-enoral  condition  of  fruit 


iuien  unloaded 

S'resh  green 
rirm 


After  holding  10  d^ys  at  69° 
65;^'  relative  humiditj  

I-'ostl;'"  fresh  green 
Tirn  to  fairly  firm 


1  1  '^1 


Total  fruits  in  test  crate  175 

Pitting  0 

Aging  0 

'Tithe red  e.t  stem  end  1 

St  em- end  rot  0 

Penicilli-am  rot  0 

*  Pron  frost  do-.iaged  grove 


■Bot.  9^. 

175 
0 
0 
3 
0 
0 


Bot.  01. 

0 

0 

1 

5 

16 

21 

19 

12 

2 

4 

TBST  ilO.  1940 

-  87  - 


Corjjno cuts'":  Tr.lencir,  Orrji^es* 
Load:  420  Brace  "boxes 


Date( 


(  Loaded  .Voril  11,  1940 


(  Unloaded  -.pril  15,  1940 


Lo,- ding  point:  Hr.ines  Citj^,     Destination:  iTe--^  York,  I'T.T.      CA3' ITO.  TG^  50323 
I'la. 

Service:  Precooled  \-r±V.i  platfom  precooler,  iaitiall7  iced  with  8000  IIds.  of 
ice 'after  loading  (lten.295)  plugs  in  vents  closed  to  destination. 


Ice  remaining  at:    Potomac  Yards  3500  Tos.    At  destination  2000  Tos. 


At  time  of  loading: 

'-ReJiQe  SS°  to  71° 

Upon  arrival: 

Do  0  rwaj'-cent  o.r  1  ine 
Dunlcer-cent  erline 


Average  70°  ? 


lop  larger, 
50.5 

50«0 

mC-HC  OP  [SST  CHACSIS'^'- 


Bottom  la,7er 
40.0 

36o5 


Tor)  Q;uart8rlength'     Bottom  .Qjgg.rterlength. 


At  time  of  loading 
'ihen  unloaded 
Loss  of  v;eight 


105.5 
103.3 


103*4 


■        '  2,2  l^s. 

SUI-ullHT  OP  IFSX'ECSIOIT  HOTZiS 


2.1  Its. 


'■Jlien  unloaded 


:esla  green 


Stems 

General  condition  of  fruit       Mostly  firm 


.  After  holding  10  daj^s  at  g9°  P. ; 
i  S5^  rela,tive  humidity  ^ 

i 

:  Most 17  fresh  green 

j  Pa,irl7  firm,  fe--;  slightly  soft 


To-o  Cy.. 

3ot.  QX,    . , 

3ot.  OJL. 

Total  fruits  in  test 

crate  17S 

176 

Pitting 

0 

1 

AgAng 

0 

0 

1 

1 

'■Jir.herod  a,t  stem  end 

0 

1 

3 

0 

Stem— end  vot 

0 

0 

35 

28 

Penicillium  rot 

1 

0 

S 

4 

*  Prost  free  fruit 


m.  1940-3 


-  ^8  - 


COI-IPARISOiT  OF  HOIH'SSCOOLED  ORAITGSS  SHIPP3D  U1©EE 
SEAHD^O]  1/11IT':IMEI0IT  AIID  ?221C DOLED  OPuillC-SS 
SZIPPSD  PLUGS  CLOSED 

Shippers  are  in.  general  agreement  tliat  sts.nd.ard  ventilation  is 
■ujicesira'ble  for  Ploridc'.  oranges  and  gr0.pef2ru.it  in  hot  weather,  "but  some 
shippers  thinlc  this  service  is  satisfactory  during  the  cooler  months. 
Three  tests  vrere  made  during  the  1939-40  shipping  season  in  which  compar- 
isons were  made  "between  nonprecooled  fruit  shipped  under  ventilation  a,nd 
precooled  fruit  shipped  without  transit  refrigeration  in  cars  with  vents 
closed,  plugs  in.    The  first  test  ims  in  Decemoer,  the  Second  in  January?-, 
3-nd  the  third  in  I-Iarch, 

Che  first  test  ^^as  made  in  moderately  mild  xireather.  fruit 
tempera.tures  in  transit  were  consideraoly  lov/er  in  ;the  precooled  car, 
e&}eciall3"  during  the  first  da.^  or  two,    IIo  decaj"  was  ooserved  in  either 
car  on  arrival,  hut  a  vreek  Later  ahout  twide  as  much  decay  lia.d  developed 
in  the  nonprecooled  fru.it  as  in  the  iDrecooled, 

Ihe  second  test  was  conducted  in  Js.nuary  during  very  cold  leather. The 
fruit  in  the    nonprecooled  car  v;as  for  the  most  -part  helovr  50°  at  tine  of 
loading,  aaid  it  continued  to  cool  throughout  the  transit  period.  The 
precooled  fmit  vras  considerahly  cooler  at  loading  time,  and  it  too  cooled 
in  transit.    ITo  decay  was  observed  in  either  lot  at  time  of  unloading, 
-if ter  holding  for  1  week  T)enicilla.um  rot  was  the  only  kind  of  decay  found, 
and  it  i-/as  somewhat  more  extensive  in  the  precooled  fruit.  However, 
considering  the  nature  of  this  rot  and  that  it  almost  always  follows 
mechanical  injury'"  the  difference  "between  the  two  lots  of  fruit  could  ha.rdlj'' 
"be  cav.sed  hy  transit  temperatures. 

The  third  test  was  made  in  la,to  IlsJ^ch.     In  the  precooled  car  the 
teiToerature  of  the  top  fruit  did  not  rise  above  50°  P.;  while  in  the 
standard-vent  car  it  did  not  fall  to  50    at  any  time.    Tliis  difference 
in  ti'ansit  temperature  v;a,s  reflected  in  the  amount  of  decay  that  developed. 
T-iei-e  was  only  a  trace  of  decay  in  the  precooled  lot  a.t  time  of  unloading, 
"but  in  the  warm  fruit  there  vras  considerably  more.     The  superioritjr  of 
the  precooled  fruit  was  maintained  throughout  the  7-da.y  holding  period 
thereafter,  during  which  the  two  lots  were  kept  imder  o"bservation.  j 

Tlae  results  of  these  tests  give  further  indication  of  the  advantages^ 
in  precooling  oranges  even  in  winter.  ni 
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Commodit^J  Pineapple  orf.nr:es 
Load:  420  2xv.ce  "boxes 


( 


Loaded  Dec.  13,  1939 


(  Unloaded  Dec.  17,  1939 


Loading  point:  ^ildenville,    Destin.^tion:  Cliicago,  111.        GAS  'J.O.  DC-S  .513S7 
Dlorida 

Ser-ice:  I'on  precooled;   standard  ventilation 


Ice  ranainin.?:  at: 


At  tiae  of  loading: 

_  0  0 

a-tange  65,    to  73 


IPiDon  arrival: 


Doorvn?-7-cent  3r  line 
Bumicer-centerline 


54° 


47^ 


\BiG^  or  Tzsn  GPJiasis 


Bottom  la.z^er 
44. 5° 

41.5° 


At  time  of  loadin,?: 


I'Jhen  unloaded 


?op  Qu.artorlen.u"tii 
94.3 
91.5 


Bottom  Qij^.rterlengtli 


92.3 
90.0 


Loss  of  i^reii^lit 

2.8 

lbs. 

2.3  lbs. 

sui-n.iAi{r  ( 

D?  i:ts?2ctio::  i? 

O^SS 

i 

-1ft er  holdi 

ng  8  da.:-s  at  71° 

'-■Jlien 

"onloa-ded  1 

405^  relativ 

•e  hujaiditjr 

Stems 

Darin 

! 

and  xvitliered  j 

Dar.'-r  ond  ■'ri. 

thcred 

General  condition  of 

fin.Ht  Pair] 

Lr  soft    '  i 

( 

1 

IToticeG.l3l7 

soft 

■Toi3  qa. 

Bot.  Ca.  i 

Top  q;l. 

Bot.  01,  , 

Total  finits  in  test 

crate      21 S 

216  1 

Pitting 

32 

29  i 

29 

sa  - 

Aging 

8 

6  ! 

'  8 

ls 

Tfitliered  at  stem  end 

0 

0  1 

0 

0 

Stem-end  rot 

0 

0      ■ '  ! 

32 

•  23 

Penicilliuni  rot 

0 

0  I 

0 

0 

T3ST  ITC.  1939-2 
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(  loaded  Dec.  13,  1939 


CojEiflocLity:  Pineap'ole  orpjiges 

Date 

Load:  420  Brace  ooxes  (  Unloaded  Dec.  17,  1939 

Loading  point:  Plj'^aoutli,  Tla.  Destination:  Chicago,  111.      CA2  W.  ITC-S  37792 
Service:  Precooled,  no  ice  in  ■bunlcex-s,  vents  closed  to  destination. 


Ice  remainin::  at:  — 


At  time  of  loading: 


Piaaiire      30°  to  42° 


Upon  arrival: 

Do  orv/av-cent  erline 
Bunker-cent erline 


Average  35  P. 


Top  la.jer 
47.5 

44.5 

ISIC-HG?  0?  T3S2  CM^SS 


Bottom  layer 
41.0 

41.5 


At  time  of  packing 
V.lien  unloaded 
Loss  'of  v/eiglit 


Top  Q;uarterlength,     Bottoin  Q^arterlengtIl 
94.0  96.0 
94  95.2  

lb. 


0.0  Itis. 

smmsY  07  iitspzctiol:  itotss 


0.8 


Tilien  unloaded 

Sterns  Daric  and  vd  the  red 

General  coned tion  of  fruit  Pirm 

Top  01.      3ot.'  Ql." 

Total  fruits  in  test  crate  21$ 
Pitting 
Aging 

■^'fithered  at  stem  end 
St em- end  rot 
Pcnici Ilium  rot 


After  holding  8  dajs  at  71  I 
4-Ofj  relative  humidity  

Dark  and  i-rithered 

Only  slight  softening  during 

storage. 


Top  oq. 


Bot.  01. 


215 

216 

13 

15 

4-3 

39 

0 

0 

5 

9 

0 

0 

0 

0 

0 

0 

8 

20 

0 

0 

1 

0 

TEST  ITO.  1939-2 


Commodit7:  PineaiTOlB  ors-^iges  (  I^op,cLgcI  Jaiiuarj-  25,  1940 

Date( 

Load:  400  sto-ndard  lioxes  (  Uailoaded  Jairoary  29,  1940 

Loading  point:  Orlando,  Fla.    Destination:  Ilew  York,  ^,1.    CAH  210.  JC-E  50087 
Service:  ITon  precboled  stajidard  ventilation. 

Vents  opened  fron  Orlando  to  Sanford  rjad  from  Jacksonville  to  Sava^moJi 
Ice  remaining  at: 


At  time  of  loading: 


0  0  ° 

Ho.nge  ^4    to  51  Average  47,1  J, 
Upon  arrival; 

Top  lajer  Bottom  lo^^er 

Do onr;a;'-c enter  line  4S,5  59.5 

Biinlcer-centerline  44,5  39.5 

I-SIGH?  CP  TEST  GBI).1SS 

-o-Q  Quarterlength  Bottom  Qigarterlength 

At  time  of  loading  98.0  98,0 

Loss  of  ■'■■/eiglit  97.8  97.3  ' 

Loss  of  \-/eight  .2    i"b,  .8  l"b. 

SUl-I^ilRY  C~  IIISPSCTIOIT  l^OI'SS 


1'Jh.en  unloaded 


After  holding  7  da"s  at  65°  I?.; 


Stfenis 

G-reen- 

--fresh 

1 

:  J'airl7  gree: 

"resh 

General  condition  of 

fniit  IH'irm 

,  Generally-  firri 

several  fa.irl^ 

fiViZ — occas 

ionall7  I'lithered. 

To-o  QX, 

Bot.  Ql. 

1        "0-0  01. 

Bot.  Ql. 

Total  fraits  in  test 

crate  175 

176 

1   " — 

1 
1 

Pittir^ 

7 

5 

j  42 

41 

Aging 

0 

0 

1  3 

2 

!'itnered  at  stea  end 

0 

0 

1 

3 

Stem-end  rot 

0 

0 

1  0 

0 

PenicilliuiD  rot 

0 

0 

i  -J 

2 

TEST 

HO. 

1940-1 

—  32  — 


Date( 


(  Lor.de cL  Januarj^  25,  194(j 


Comnodit^:  Pineapple  orajiges 

Load:  400-l/2  staaidard  iDoxes  (  Unloaded  Janus.rj'- 29, 1940 

Loading  point:  Islev/ortli,  Tl.    Destination:  New  York,  IT.Y.     CAR  BO.    PGS  37705 
Service:  Precooled,  no  ice  in  "otirJcers,  vents  closed  to  destination. 


ice  remainina;  at: 


At  time  of  loa.ding; 

Sanse  29°  to  48° 


TJpon  arrival: 


Average  40.4°  P. 


Doo  rwa^'-c  ent  e  rl  ine 
Bmilcer-cent  erline 


Top  la.rer 
39.5 

39.5 

OF  TEST  CPATSS 


Bo t ton  la3'"er 
35.5 

37.0 


lOp  Q:aart3rleng:th.     Bottom  Qu-arterlength. 


At  time  of  loading 
■[■.lien  unloaded 


Loss  of  vreiglit 


ITo  ijireight  in  Pla, 
101.6 

sir.ii.iAirr  oi  iitspectioit  itO'ZSS 


ITo  v/eight  in  Pla. 
98.8 


Steins 

G-eneral  condition  of  fruii 


T'Zhen  unloaded 

C-reen — f  resli 
Pirn 


Idter  holding  7  da^^s  at  55^  P.; 
67fo  relative  hximidit;'  

Pairly  fresli — green 

G-enerall"  fir:.i,  several  fairlv 

firm;  occasionally?"  v/ithered. 


Jop  01.      Bot.  01.       i      ToT)  01. 


Eot.  01. 


Tota.l  fruits  in  test  crate 

175 

176 

Pitting 

10 

8 

Aging 

0 

1 

'■Jithered  at  steiTi  end 

0 

0 

Stem-end  rot 

0 

0 

Penicillium  rot 

0 

0 

41 

46 

5 

1 

5 

3 

0 

0 

11 

7 

TEST  iJO. 

-  3.: 


Commodity:  YoJLencia  Orpjiges* 
Load:  420  Bruce  "boxes 

Loo.din-;^  point:  AuTmmd^'Je,  11.  Destination: 
Service:  Standard  ventilation 


(  Loaded  L'arcli  23,  1940 
Date( 

(  Unloaded  April  1,  1940 

lev;  Tor!:,  IT.Y.  CAS  ITO.  37223 


Ice  remaining  at: 


At  time  of  loading;: 

2ange  78°  to  80° 

Upon  arrival; 

Do  0  r\fa:"-c  ent  o  rl  ine 
3unlcer-cent  erline 


At  time  of  loading 


''Jhen  rjiloaded 


Loss  of  v;ei:£;lit 


FHUIT  rarPSEATUHSS 


Average  79.5®  Jj, 


^op  layer 
59.5 

58.5 

'•EIC-HT  07  TDS^D  CPA^nS 


bottom  la;''ej 


55.0 
57.0 


-op  Qjiarterlongtli     Bottom  C>u.arterlengtli 
95.5  93.5 
93.4  92.3 


2.1     11:  s. 
SUIalAJlY  07  IITSPBCG^IOIT  ITO'TBS 


1.2  Its. 


I  After  holding  10  da^/s  at  70°  1,; 
^Jlien  unloaded  |  SO'-p  relative  Immidit;''  


Stems 

G-eneral  condition  of  fru.it 


3-reon  fresh 
ITai  rl'^''  f  i  iti 


i  ires-i  green 
1  Some  vrithered 


::op  "1. 

3ot.  Ql. 

^op  01. 

3ot.  QX. 

Total  fruits  in 

test  err 

>.to  173 

176 



Pitting 

1 

0 

0 

2 

Aging 

0 

0 

0 

0 

■■Withered  at  ste; 

:  end 

0 

0 

3 

2 

Stem— end  rot 

0 

0 

4 

1 

Penicillium  rot 

0 

0 

0 

0 

j.rom  j.rost  drxi.aged  grove 


]3::  no.  1940-2 
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CoEmodit^:  To.leiicia  Oranges*  (  Loaded  I-Iarch.  28,  1940 

, .     ■       ;  Dat.e( 
Load:  420  5ru.ce  "boxes  "       '  '    (  Unloaded  April  1,  1940 

Loadin-  point:  AulDurndale,  11.  Destination:  I'ei-r  York, IT. T.    CL'iH  ITO.  rC-3  37223 

Service:  Standard  x^entilatioix 


Ice  renaining  at: 

At  time  of  loading; 

2ange  78°  to  80° 

IPpon  arrival; 

Do  o  rTf/a^-c  en  t  e  r  1  ine 
Bvmlier— cente  rline 


Average  79.5°  P. 


-Q-Q  lajer 
59.5 

58.5 

'■miC-tE  or  EES2  CPA[DSS 


Bottom  layer 
55.0 

57.0 


At  tine  of  loading 
Tvlien  unloaded 


Loss  of  v/eight 


Top  Qaarterlength     Sotton  .Quarterlength 
99.0  95.2 


97.4 


93.5 


1.6  ros.. 


1.7  l^s. 


SL^.^-IAEI  or  IjSPSCTIOIT  J 


'Hien  -unloaded 


C-reen  and  fresh. 


Stems 

General  condition  of  fruit    Some  "badly  i':ilted 


023S 


After  holding  10  dx^.-js  at  70°  P.; 
SOfi  relative  hvjaidity  

Half  gray,  lialf  green 
Some  "ba-cJ-v  vrilted 


Top  01. 

Bet. 

iOtal  f raits  ir^ 

test 

crate  175 

17S 

Pitting 

8 

IS 

Aging 

22 

8 

■fithcred  at  ste; 

z  end 

32 

5 

St  cm- end  i-ot 

2 

0 

PenicilliiLm  rot 

11 

1 

Top  Ql. 


3ot.  01. 


i 


*  Prost  free  fruit 


D 

19 
18 
42 
42 


2 
25 
30 
30.  • 
16 

EST  m,  1940-2 
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(  Loaded  ::arcji  28,  1940 


Commodity:  Valenci;\  oranges* 

Date( 

Load:  404  sto^^dard  "ooxcs  .(  ■Jnloaded  April  1,  1940 

Loading  point.: ••pl:'r.ioutli,3'la.  Destination:  ilc-r  York,IT.Y.  CAE  ITO..  37138 
Service:  Precooled,  no  ice  in  oTxricers,  plugs  in  vents  closed  to  destination 


Ice  remaining  at: 


At  time  of  loading: 

SangQ-32.5°  to  34° 

Upon  arrival: 

D  0  0  r-  /ay-c  e  n  t  e  r  1  i  ne 
Buniccr-centcrlino 


gpp  layer 
50.0 

50.5 

TCI  GET  CI'  TEST  C3ATZS  ■ 


Avercige  33,4  I. 


Bottom,  layer 


44.0 
44.0 


T op  Q;aa r t o r  1  o ng t h     Bottom  Qp-artcrlongth. 


At  time  of .loading 
Ml  on  unloadod 
Loss . of  vrcight 


96.5 

OK  o 


■95.2 
94.5 


0.7  lb. 

SUI-ZAST  OF  IITSPHCTICH  IIOTZS 


0.7  lb. 


Stems 

General  condition  of  fniit 


Total  fruits  in  test  cro.to 

Pitting 

Aging 

I'/ithcred  at  stem  end 
St cm-end  rot 
Panici Ilium  rot 

From  frost  damaged  grove 


T'Jjien  urilog.ded 

Grocn  fr.csh. 
Pirm 

Top    Ql.      Bot.  Ql. 


I  iiftor  holding  10  days  .at  70  P.; 

!  50)0  rclati^^c  huTnidity 

I  —  

\  Prcsli  green 

!  Pirn  to  fairl-r  firm 


i 


To-o  01. 


3ot.  01. 


175 
0 
0 
0 
0 
0 


176 
0 
0 
0 
0 
0 


0 
0 
1 
0 
0 


T3ST  ITO.  1940-2 
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(  Loaded  Ilarch  28,  1940  | 


CoEiiiodity:  Valencia  Craiiges* 

Date( 

Load:  404  standard  ooxes  (  'unloaded  April  1,  1940 

Loading  point:  Pl-'moutli,  71a.  Destinr.tion:  JTev/  York^  IT.T.    C/Jl  HO.  PC-3  37138 
Service:  rrecooled,  no  ice  in  "btinlcers,  plugs  in  vents  closed  to  destination 


Ice  remaining  at: 


At  time  of  loading: 

3ange  32.5°  to  34° 

Upon  arrival: 

Do  o  ri-;a7- c  ent  erline 
Sunice  r-  c  e  nt  e  rline 


At  time  of  loading 
''•Jh.en  unloaded 
Loss  of  i.-reiglit 


Avers.ge  33.4 


Cop  la^er 
50.0 

50.5 

•-•EIGHT  or  T33T  CPATSS 


Bottom  lawyer 
44.0 

44.0 


'!ov  Quarter  length.      Bottom  Q;uiarterlength 
98.0  97.8 
S7.3  97.2  ■ 


C.7  lb. 

Smil'IARY  01  IITSPSCTIO^T  ITOTZS 


O.S  lb. 


stems 

G-eneral  condition  of  fruit 
several  frost  free  -lots 


I'Jiien  unloaded 

Green  fresh. 
ITreshest  of  the 


I  After  holding  10  da-s  at  70  P.; 
'  SOfs  rel3,tive  humidity 


j  Half  green,  Imlf  gray 

!  Ireshest  of  the  several  frost 

i  free  lots 


Frost  free  fruit 


Top  Q.I. 

Bot,  01. 

Top  qi. 

Bot.  Ql. 

Total  fruits  in  test 

crate  175 

176 

Pitting 

3 

6 

3 

2 

Aging 

0 

0 

11 

16 

'Withered  at  stem  end 

0 

0 

15 

29 

Stem-end  rot 

2 

0 

20 

2 

Penicilliura  rot 

0 

0 

14 

15 

]ST  ITO.  1940-2 
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COI-IPAPJSOIT  or  PiilSL^TS  Ii:  CiJlS  of  CI^TPJJS  ITP.UI?  SlilPP^D  U:33.1Pt  STAIEulPdj  TEliniL/lPIOlT 

AIE)  OTrDHPZaAD  V::iT?iIA?I01T,  =     '  . 


Overliead  ventilp.tion  differs  from  stanclard  ventilation  in  that  all 
of  tlie  air  is  directed  over  the  tov  of  the  load  through  the  top'  "bunJcer 
openings  instead  of  entering  the  loading  space  through  "both  top  and  'bottom 
"blinker  openings  as  in  standard  ventilation. 

Since  overhead  ventilation  has  proved  to  he  quite  satisfactory"  for 
transcontinental  shipments  of  citrus  fruit  from  California  during  the  cold- 
er months  of  the  rear,  it  seemed  Korthv  of  trial  for  shipnents  from  Ploride,. 

vliree  tests  v:ere  made  in  I'Tovem"ber  o.nd  DecemlDer,  1939. 

In  ca,rs  shipped  under  the  t\ro  methods  the  tempers'.ture  difference,  was 
not  great  at  the  top  doorv/aj^,  "but  under  standard  ventilation  the  fruit  at 
the  hottom  ounlcer  cooled  more  rajoidJ-^,  as  shoT.ni  in  the  follov/ing  taole. 


Average  i-rait  Temperatures  in  transit 


Top  doon-ray 

Bottom  "bunlcer 

Date  of  test 

Standard 
ventilation 

Overhead 
ventilation 

Standard 
ventilation 

Overhead 
ventilation 



i^ov.  21,  1939 
Dec.  5,  1939 
Dec.  13,  1939 

0-rr\ 
Ji  . 

S3.  5 
55.7 

53,2 

62.3 
69.3 
50.5 

°3. 
55,8 
51.7 
45.5 

62.2 

54.0  ■ 
49.4 

Little  or  no  difference  in  the  amount  of  decay  vra-s  noted  at  time  of  unload- 
ing, "but  in  each  test  one  week  after  arrival  there  wa.s  considerably  more 
decay  in  the  test  fruit  from  the  cars  under  overhea.d  ventilation.  Under 
Florida  conditions  even  in  cool  weather,  therefore,  it  is  "believed  that 
sta.nda.rd  ventilation  .is  prefera^hle  to  overhead  ventilation. 


-  38  - 


Commoditj;  Parson  Brovm  oranges,  gassed  «  color  (  Loaded  IToveinber  21,  1939 

added  .  Date( 

load:  420  3ruce  oorces  (  Unloaded  ITovemlier  25,  1939 

Loading  point:  ^ildenville.    Destination:  Chicago,  111.    CAE  110.  JG3  33361 
Florida 

Service:  ITon  precooled,  standard  ventilation 


^ce  renaming  a: 


At  time  of  loading; 

Piange  79°  to  830 

Upon  arriv8,l: 

Doorvraj-centerline 
Buj3icer-c  ent  s  rline 


Average  85.4  P. 


To-p  la.'.^'er 
48 

43 


Bottom  larer 
38 

38 


At  time  of  loading 
'■.lien  xmloaded 


Loss  of  weiglit 


?op  Doorvrety     Bottom  "bunlcer 
101.5  101.5 
99^5  99.7 


2.0  lbs. 


1.7  ros. 


sw.zmY  OP  nTSPPc::ioiT  itotss 

T.lien  unloaded 


Stems  Dark  and  x-ritlaered 

G-eneral  condition  of  fruit  Pirm  to  fairly 

firm 


^  After  holding  7  days  at  71°  P.; 
1  54^  relative  humidity  

Dark  and  irithered 
Pirm  to  fa-irlj-  firm 


Top_  d^vy.      Bot.  bunlc.    i  Topdwy, 


Bot.  "ounk 


Total  fruits  in  test  crate 

215 

21 S 

216 

Pitting 

33 

22 

71 

68 

Aging 

0 

0 

0 

0 

Withered  at  stem  end 

0 

0 

5 

13 

Stem-end  rot 

2 

0 

5 

1 

Penicillium  rot 

0 

0 

0 

0 

DST  ITO.  1939-ES-4 


39  - 


Commodity-:  Parson  Brovm  oranges,  gassed  &  color  (  Loaded  ITovemlDer  21,  1939 

added.,       .  Dats( 

load:  420  Brtice  "bortes  ■         ■    (  Unloaded  ITovemlieir:  25,1939 


Loading  point:  Cildenville,    Destination:  ITev;  York,  IT.Y. 
Florida 

Service:  ITon  precooled;  Ovarhead.  Yentila.tion, 


CAS  HO.  ?GE  32023  ■ 


Ice  remaining  at: 


At  time  of  loading: 


^00 

Eange  78    to  83 


Upon  arrival: 

Doo  rv;aj'"-cent  erline 
Bonlce  r- c  en  t  er  1  i  ne 


Top  la^'^er 

44 

43 


AveraiSre  80.5  J*. 


Bottom  layer 
40 

"  41  ■ 


VEIC-HT  0?  TZ'S?  CRITES 


At  time  of  loading 


l.lien  unloaded 


Loss  of  \;ei-4it 


I'qp  dooriAraj     j:;ottom  'pimlter 


101.5 
99.7 


101.5 


1.7  To. 

smn.if-RY  0?  iiTSPzc^ioii  'joit^s 


2.0.  To. 


'■Jlien  vailoaded 


Dark  rnd  v/itliered. 


Stems 

General  condition  of  fruit    Tirm  to  fairly 

firm 
xOT)  drc 


i  After  holding  7  d^.ys  at  71°  I,; 

I  54fj  relative  liumidit:'- 

I  

j  Dark  and  witliered 

I  Pirm  to  fairly  firm 


Bot.  Btuilc. 


Total  fmits  in  test  crate  216 

Pitting  53 

Aging  1 

Tfitliered  at  stem  end  0 

St en- end  rot  1 

Penicilliiim  rot  1 


215 
50 
1 
0 
1 
0 


74 
8 
0 

19 
2 


Bot.  iDtmlc. 


7 
0 
7 

4 

T3ST  ITO.  1939-.HS-^ 


-  40 


(  loaded  Decena-er  5,  1939 


CoiMiodit7:    Pineapple  oranges,  gassed 

DateC 

Load;     402  standard  "boxes  (  Unloaded  Decem'ber  8,  191 

loading  point:  Aubumd^le,  Tla.  Destination:  Ilevj  Torh,  II.Y.    CiJllTO.  T-.TIi  51483 
Service:  l-Ton  precooled;  overhead  ventile^tion 


Ice  re;naining  at: 


ip?m'2  t:3i?iiba:jtiegs 


At  time  of  loading; 

^  0  0 

2anA-e  73    to  76 


Upon  a.rrival: 


Doorv/a^-centerline 
Biinlce  r-c  ent  erl  ine 


Top  la7er 
55 

SO 

TEIGHT  07  T^ST  CPASSS' 


Average  74.7  P. 


3ottosi  la-^er 
54 

55 


At  time  of  loading 


"vlien  unloaded 


Loss  of' veight 


Top  doorwaj     Bottom  'bunl-zer 


102.0 
101.2 


102.0 
101.0 


.7  To. 


1.0  Vo. 


SLM'lAZr  07  ILTSP3CTI0IT  .iJOT^S 


':Jh.en.  unlos-ded 


■  After  holding  7  diar/s  at  67° 

I  48^  relative  huinidit"  


Stems 

G-eneral  condition  of  frv.it  Pimi 


IJostl^r  gra7  and  T7iltei|. 


Dark  and  gra; 
rirn 


Top 

dv;^,'-. 

Bot.  ■'o'UJiIc. 

Top  d'wy. 

Total  fi^.its  in  test  crate 

163 

167 



Pitting 

6 

2 

12 

Aging 

0 

0 

2 

t/ithered  at  stem  end 

0 

1 

; 

St em- end  rot 

0 

0 

6 

Penicilliijia  rot 

0 

0 

0. 

TEST 

Bot.  TD'onlc. 


14 
1 

8 
8 
0 


TEST  ITO.  1939-E5 


Conimodit;'':  ?inea:ople  oro-nges,  gassed 


Date( 


(  Loaded  December  5,  1939 


Load:  4-02  standa^rd  "boxes  (  Unloaded  Deceml)er  8,  1939 

Loading  point :AulDurnc\ale,Jla. Destination: New  York,I'.Y.     CAR  IIO.  TC-E  15890 
Service:  ITon  pi-ecooled,  standard  ventilation 


Ice  re.aainin;^  at: 


At  time  of  loa-din^ 


Ben.-e  71°  to  73.5° 


Upon  arrival; 

Do  0  n/a7- c  ent  e  rl  i  ne 
Bunlcer-centerline 


At  time  of  loading 


''.lien  unloaded 


Loss  ol  irexfciw 


Averat^e  72.5 


lop  layer 

55 


56 


tJEIGHT  OP  OSST  CHA'ZSS 


Sop  doorxva,y 
99.0 
99.25 


Bottom  la7/er 
51 

50 

Bottom  "bunlcer 
101.0 
98. S 


.25  To. (-a in)      2.4  11:. 

sui-n-LOY  or  iuspectioit  ito^bs 


Kien  -ojiloa.ded 


liostl-/  sra:/  and  withered 


Stems 

G-eneral  condition  of  fruit  Firm 

lop  dvj?',      Bot.  'buiil!: 


After  h-oldin;;^  7  da2"s  at  S7  T. 
48^j  re lo.t  i ye  liurii  di  t  y  

Dark  s^nd  drj?- 
Tirm 


_op  civr~. 


Total  fruits  in  test  crate  168 

Pitting  3 

Aging  0 

^■'it  lie  red  at  stera  end  1 

Stem-end  rot  0 

Penici Ilium  rot  0 


169 
5 
0 
0 
0 
0 


Bot.  'bun]:. 


26 
1 
S 
5 
0 


25 
0 
2 
1 
1 

SSSI  ho.  1939-RS~6 
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Comnoclitj^:  -  pineapple  dra,nges 
lioa-dJ  420  3ru.ce  "boxes 


Date( 


(  Loaded  Dec.  13,  1939 


(  Unloaded  Dec.  17,  1339 


loading  point:  .[^ildenville,      Destin^ation:  Chicago,  111.    CAH  HO.  IGE  51367 
riorida 

Servicei  Hon  pi"'ecooled;  standard  ventilation  '. 


±ce  rsniainm^  a.x,: 


At  time  ox  loading; 

Sange  65°  to  73° 


UiDon  arrival: 


Doorv/ay-cent  erline 
Bunker-cent erline 


At  time  of  loading 


ITlien  iinloaded 


Loss .  of  vreiglit ' 


Stems 


lOp  layer 
5^  

o 

47 


Average  69° 


Bottom  layer 
■44.5°  ■ 

0 

41.5 


'■SIGE?  0?  g3Sg  C?A?5S 
'    .  Top  Qoarterlengtli 

94.3 
91.5 
2.8  lbs.  ■ 

sui-EiaziT  or.  iitspsctiqn  kotss 


Bottom  Qoarterlengtli 
92.3 
90.0 


2.3  Tos. 


rHien  unloaded 


Dark  and  withered 


I  After  holding  8  63.73  at  71°  ?. 

I  40^  relative  humidi ty  

I  

,1  Da,rk  and  vrithered 


General  condition  of  fruit 

Pairl" 

soft 

i        -  Hoticeaoly 

soft 

Top  qi. 

Bot.  01. 

Top  OJL. 

Bot.  Ql. 

Total  frf.it s  in  test  crate 

215 

216 

Pitting 

32 

29 

I  29 

38  . 

Aging 

n 

6 

i  0 

13 

I'/ithered  at  stem  end 

0 

0 

0 

0 

Stem— end  rot 

0 

0 

!  32 

28 

Penicilliiun  rot 

0 

0 

i  0 

0 

TEST  m.  1939-2 


Coranodit^J  Pineapple  oranges 
Load:  420  Smce  "boxes 


--■  iyLoa&cCi  Dec-  13,  ,  1S39 
Date( " 

(  Unloaded  Dec.  17,  193S 


Loading  poin!::  ^ildenville,  '  Destir^atioia:,  Chicago,  111.     CAH  HO.  I'GZ  50738 
Florida 

Service:  ITon  precooled;  controlled  ventilation  (overhead) 


Ice  renaining  at: 


At  tine  of  loadina;: 


S^^nr-e  55°  to  59° 


U-oon  arrival: 


Doorway-cent crline 
■  Bimi-:  e  r- G  ent  e  r  1 1  ne 


At  time  of  loading 


'■Jhen  unloaded 


Loss  of  v/eight 


Average  68  P. 


Top  laye: 
56.5 

54.5  .■ 

I'SIGHT  OP  TilST  C2ATSS 


3ottom  layer 
55.0 

52.0 


■  op  Qiia-rterlength     Bottom  Q^arterlength 
92.0  92.5 

90  90 


2,0  llDs, 

Smn-IAHT  OP  IITSPECTIOK  iTO^TSS 


2.5  los. 


l'Jl"-.en  -unloaded 


;  After  Holding  8  days  at  71 
i  40^  relative  humidity  


Stems 

Dark  and  vdthered 

,,Do.r2c  o-nd  v/ithered 

G-eneral  condition  of 

fruit  Pirm  to 

no  deratel;?" 

Iloderately  firm 

firm. 

• 

Top  Zl. 

3ot.  Ql. 

Top  01,.  3ot. 

q;L. 

Total  fruits  in  test 

crate  216 

216 

. 

Pitting 

21 

IS 

29 

27 

Aging 

n 

2 

15. 

s 

l/ithered  at  stem  end 

0 

0 

0 

0 

St em- end  rot 

2 

0 

59 

64 

Penicillium  rot 

0 

0 

0 

1 

T2ST  ITO.  1939-2 


COi-IPAIlISOIT  01  ZjSUL^jS  TJITE  HOIIPSSCOOLED  OPu'LIGES  shipped  II^  IITITIALII  ICEE  CAHS 

(imi  295),  VEITTS  CLOSSE  SO  DSSTIIiAEIOlT, 
AlTD  IIT  SIIillAH  CAZIS  HAVING 
0?S:iEE  M  ROUHZ 


In  shipping  initially/"  iced  cars  loaded  irith  ija.Drm  fmit.  to  nortliem 
nar--:ets  it  is  conraon  practice. to  open  the  vents  at  some  point  en  route, 
iisusJl^  vdthin  24  hours  after  icing-. 

It  is  reasonalDle  to  eiroect  tlmt  the  procedure  that  yill  give  the 
most  ra.pid,  drop  in  fruit  temperattire  11  also  give  the  best  control  of 
deca,7. 

In  cold  weather  v;ith  shipments  laoving  north  into  territory  tliat 
ordinarily  can  he  expected  to  becorae  progressively  cooler,  no  great 
advaaitage  is  likely  to  be  gained  bj'  heejjing  the  vents  closed  beyond  the 
coHpara.tively  warn  region  in  Florida,  and  southern  Georgia,  and  vents 
are  therefore  usuall;*  opened  at  ITaycross  or  Savannah,  Ga.    In  milder, 
wea.ther  the  vents  probably  should  be  kept  closed  longer  —  until  the 
outside  temperature  is  lower  tloan.  tha.t  in  the  car,  or  until  ice  meltage 
has  axlvanced.to  the  point  where  little  if  any  refrigeration  is  derived 
froii  it.     Just  how  far  north  this  cii^mge  should  be  made  depends  largely 
on  the  temperatiu"e  of  the  fru.it  at  tine  of  loading  and  on  weather  condi- 
tions that  ma"'  reasonably  be  anticipated. 

Tests  made  during  the  1938-39  season  shov;ed  tlia-t  daring  hot 
weather  opening  the  vents  in  south  Georgia  was  not  a.s  satisfactory  a.s 
keeping  them  closed  until  the  shipment  reached  Potomac  Yards.     Ifith  the 
results  of  these  tests  as  a  b  a.ckground,  similo.r  com-parisons  were  ma,de  in 
April  and  again  in  lla.Y  1940  on  shi^Dments  billed  "vents  closed  to  S.  Hoclqr 
Ilount,  IT,  C.,"  for  comparison  x^rith  others  billed  "vents  closed  to 
destination." 

In  the  test  ma,de  during  relatively  cool  vreather  in  April  it  is 
interesting  to  note  that  there  './as  a  greater  drop  in  fruit  tempera,tures 
beyond  3,  Hoclqr  Ilount  in  the  car  with  vents  opened  there  tloan  in  the 
co.x.  v;ith  vents  closed  to  destinp.tion.     ■fnile  the  difference  in  fruit 
temperatures  in  the  two  ca,rs  was  not  great,  and  no  difference  in  the 
amount  of  decay  v/as  noted  on  a,rriv3.1,  more  deca,;"  developed  dviring  the 
holding  period  in  the  test  lots  from  the  car  with  vents  closed  to 
destination  than  in  those  from  the  ca,r  tliat  had  vents  opened  to  S.  Hoclc;^'" 
Ilount.     Tlais  differe.nce  in  decaj  could  liardlj'  be  attributed  to  dif- 
ferences ir*  trajisit  temperatvires  but  might  possibly  have  been  due  to 
a  difference  in  humidity.    A  test  made  during  v/armer  -jeather  in  May  on 
shixoments  to  3altim.ore  was  conducted  ixrider  i;eatlier  conditions  more 
favora.ble.  f or  bringing  ahout  differences  in  commodity  temperature  in 
cc>rs  handled  as  in  the  April  test,  but  the  differences  were  not  as 
striking  as  v/oxild  be  expected  in  hot  v/eather. 


In  the  llaj  test  there  \fa.s  a  gradriil  but  stee.dj''  clrop  in  frait 
tenperatujre  tliroUghout  the  transit  period  in  the  car  vrith  vents  closed 
to  destiiiLition,  and  a  comparahle  drop  in  the  other  ca.r  ruitil  the  vents  . 
t/ere  opened. at  .S,  P.oclcy  Momit,  IT.  C.    After  opening  the  vents  in  the 
latter  cax"  the  temperature  of  the  oottom  frait  rose  rapidly,  • 

The  condition  of  the  finiit  noted  on  arrival  at  destination  was 
api:)roxiiaat ely  the  same  in  "both  cars,  hut  a  week  later  considerahly 
more  deca"  liad  developed  in  the  fniit  fron  the  car  vrith  vents  opened 
at  3,  RocIq"  Mount. 

These  results  a^o-in  indicate  that  the  point  at  which  vents 
should  oe  opened  depends  largely  on  vreather  conditions,  which  of  course 
cannot  he  accurately  anticipated  a,t  tine  of  issuing  hilling  instruc- 
tions.    During  v/arn  vieather  opening  vents  at  S.  r:oc!::;~^  Ilount  apparently 
v/as  too  soon,  and  hetter  results  prohahly  vrould  have  heen  secured  by 
lea.ving  vents  closed  to  PdchMond  or  Potonac  lards.    At  best,  hov/ever, 
the  specification  of  a.  particular  point  at  v;hich  vents  are  to  be  opened 
is  sonething  of  a  sliot  in  the  dark.     She  only  reliahle  method  of 
manijoulating  ventilation  service  is  upon  the  basis  of  the  difference 
in  tempera,ture  inside  and  outside  the  car.     I'lhen  the  outside  air  is 
cooler  thoji  the  load  vents  should  be  opened;  v/hen  it  is  v;arraer  thaji 
the  load  vsnts  shouJld  be  clos-ed.     If  Ccars  vrere  equipped  vdth  indi cast- 
ing thermometers,  as  are  the  refrigerator  cars  on  Canadian  lines,  this 
tinie  of  service  cotild  be  mde  reliable  and  satisfactory. 
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(  Loaded  April  11,  1940 


COiiinodit^t  Valencia  oranges* 

,  ■   .,  Date 
Load:  420  Srace  Do::es   .  '"  (  Unloaded  April  15,  1940 

Loading  point:LaJce  Alfred,]?la.Destination: ITev  Yorlt,F,Y.     CAB.  110.  rG3  50543 


Service:  ITon  precooled,  initially  iced  viith  SCOO-'.l'bs.  of  ice  after  loading 
(item  295). .plugs  in  vents  closed  to  Soutli  Hoclqr  Ilotait,  open  "bevond. 

Ice  remaining  at:  Potoinac  Yards  1400  Its. 


JS.UI2  T3I'I?SBATmaS 


At  tiae  of  log.ding; 


0  0 

Bange  72    to  84 


Average  79  P. 


Unon  arriva.l: 


Doorvray-centerline 
Bvcake  r-  c  en  t  e  r  1  i  ne 


?op  layer 
50.0 

44.0 

•■EIC-F;J  or  ?EST  CHA.ESS 


Bottom  layer 


37.0 
34.5 


At  time  of  loading 


tHien  unloaded 


Loss  of  i;eigh.t 


Top  Qimrterlength     Bottom  Qpia-rterlength. 
96.5  97.0 
94.3  95.2 


2.2  Ids. 

siM'iAirr  or  ihspectioit  iiotss 


1.8  ros. 


stems 

Genera-l  condition  of  fru.it 


I'Zlien  unloaded 

?resii  green 
fairly  firm 


After  holding  10  d^-rs  at  59  ?.;J 
65fj  relative  liumidit;^  

Ilostly  fresh  green 
Mostly  fairlrr  firm,  fe--;  slightlj 
soft 


*  ^ 


'lop 

qi. 

3ot.  qi. 

Top  q;l. 

Bot.  01. 

Total  fruits  in  test  crate 

176 

176 

Pit  ting- 

0 

0 

0 

0 

Aging 

0 

0 

5 

7 

I'/'ithered  at  stem  end 

0 

0 

27 

33 

^S tern- end  rot 

0 

0 

34 

23 

Penicilliui  rot 

2 

0 

5 

3 

Trom  frost  da^naged  grove 

T3ST  no.  1940 

Stei 
hi 


*  7,  . 
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ConuoCit'j:  Yalencio,  oranges* 
Load:  400  Sruce  TDo^ces 


Dat  e  ( 


(  Loaded  April  11,  1940 


(  Unloaded  April  15,;  1940 


Loadinf^  point:  Lucerne    Parle,  Destiao,tion:3altimore^i;d.     CA2  ITO.  ^1337 

ri--^ 

Service:  ITon  precooled,  initially  iced  witia  3000  lbs.  of  ice  after  loading 
(Item  295)  :d1u;:;s  in  vents  closSd  to  Potomac  Yards, 


'.ce  rer.ia-iiiin:'.;  at:  Potomac  T:,rds  1900  Its. 


At  time  of  loading; 

Pcansre  71°  to  77° 


Upon  arrival: 

Doorv/a;'-cent  erline 
Bixnlcer-centerline 


At  time  of  loading 


'.rnen  unloaded 


Loss  of  vreight 


Average  73.1'  P. 


Top  ls,yer 
49.0 

49.5 

'■BlGm  OP  2PST  CPATSS 


Bottom  layer 
40.0 

35,.  0 


Top  Quarterlength      Pott  org  Q:aa.rterlengtli 


95.5 

93.7 


98.5 
97.4 


1 .  S   1 0  s . 

SUZ^OC:  OP  liTSPPCPIOlT  xTOPSS 


1.1  llDS. 


I'.laen  ujiloaded 


After  holding  10  ^^-s  at  59 


Stems 

Presh 

green  ■ 

■ 

Some  moldy 

General  condition  of 

fruit  Pirm 

Pairly  firm 

Pop  Ql. 

Pot.  OX. 

Pop  Ql. 

Sot.  '^l. 

Total  fruits  in  tost 

crate  17S 

176 

Pitting 

0 

0 

0 

0 

Aging 

0 

0 

0 

0 

■vitliored  at  stem  end 

2 

0 

21 

12 

Stem-enc".  rot 

0 

0 

59 

44 

Penicillium  rot 

2 

0 

7 

1 

Prom  frost  c'laLia^ged  gi 

ore 

PSSP  ilO.  1940 

^  48  - 


Comodit^:  "^'rJencio.  oranges* 
Load:  402  Brace  "boxes 
loading  point:  Lucerne    ?k.,Fla.,  I>estination:Baltinore,IId.     CAH  ITO.  IPGS  334S2 


(  Loaded  I-Iar  4,  ISdO 
Date( 

(  Unloaded  I.'a^  8,  1940 


Service:  Hon  precooled,  initially'  iced  vfitli  8000  los.  ice  after  loading  vents 
closed  to  S,  Eocl^  L'ount,  IT,  C.  —  opened  oeyond.  .-  • 


Ice  reriaining  at:  Destination  100  los. 


At  time  of  loadinsz: 


Sange  65°  to  77° 


Upon  arrival: 

D  0  0  r  v;a7-  c  e  nt  e  r  1  i  ne 
Bunke  i"-  centerline 


Average  S9.3  P. 


?op  layer 


55^ 


67' 


3ottom  layer 
56° 


56^ 


or  [EST  CPulEHlS 


Top  do  or  way     Bottou  "bunlcer 


At  time  of  packinp;  l/ 
'Jhen  -ujiloaded 


Loss  of  weight 


95.5 
94.0 


94.5 
91.7 


1.5  los. 

SUI-iTIAJRI  OF  I1TSP3CTI01T  iI0T3S 


2.3  Tos. 


V/hen  "unloaded 


S  terns 


Ilostly  discolored,  and  dry. 


General  condition  of  fruii-! 


Good 


I  After  holding  7  days  at  70 

!  85^-  relative  htunidit:/  

i  ' 

I  ilostly  discolored  and  dr7/. 
i  GeneraJ.ly  in  good  condition 
i  except  soft. 


Top 

dtvT;^. 

3ot.  Qxxnlz.  1 

Top  dijy. 

30 1.  "biml:. 

Total  fniits  in  test  cra,te 

174 

1 

173  1 

Pitting 

0 

0  1 

0 

0 

Aging 

0 

0  1 

T 
J- 

0 

i'ithered  at  sten  end 

IS 

6  ! 

32 

27 

St em- end  rot 

0 

0  1 

39 

27 

Penicilliujii  rot 

2 

0  i 

3 

Prom  frost  tenaged  grove. 

1 

! 

TEST  HO.  1940-3S-4. 
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Date( 


(  Loaded  V^:j  IS'^O 


Coi:i:"iiodit7'  Valencia  oranges* 

fioad:  d02  Lrtice  ljo::es  (  Unloaded  V.a.'j  Q,  1940 

Loading  point;  Lr.cerne  Plc.Fla.  Destin,rGion:3altiiaore,IId    GAIL  HO.  TG-S  15157 

Service:    "on  precooled,  initially  iced  vdtli  8000  11)3.  ice,  vents  closed  to 
destino.tion. 

Ice  re.iainin'r  at; 


At  time  of  loading: 


Hrji.^e  S5°  to  70° 


Average  55,8  T. 


U-Don  axi-ival: 


D  o  0  r  i:a"-  c  e  n  t  e  rl  i  ne 
3uiji;:ei--centerline 


At  tine  of  -packing: 


'fnen  unloaded 


Loss  of  v.^i.-;lit 


^Top  Ig.yer 
58-52 


Bottom  la,7,-er 


47-58 


?.'EIC-HT  0?  IIEST  CFATSS 


Top  doorway     Bottom  "b-cmlcer 


94.3 
92.3 


95.4 
94.4 


2.0  lbs. 

SUIZAHI  OIT  IITSPECTIOIT  UOHES 


1.0  ll3S. 


TJhen  unloaded 


St  ens 

Q-eneral  condition  of  fruit  Good 

Top  dvr,"- 

TotpJ.  fruits  in  test  crate  173 


rresii  o,ncL  -^rreen 


i  After  liolding  7  da^^s  at  70°  P.; 

t  85^  relative  humidity  

1 

j         G-reen  out  dry 

!         Good  except  for  ^nltin.."^ 


Pitting 
Aging 

tfitliered  at  sten  end 
Stem-end  rot 
Panicilli'-'m  rot 


0 
0 
0 
0 
2 


3ot.  "bujii:. 

173 
0 
0 
0 
0 
1 


Top  dT-;y. 


3ot.  Imnl-:. 


2 
0 
33 
15 


4 

0 
30 
11 

4 


j;  roa  xros':  LU-vrngec.  grove 


•Z3ST  ITO.  1940-RS-5 


-  50  - 


co:r?A?JSoir  or  PlSstil^s  ih  ca2s  o?  cbai^ges  shipped  ttikh  ice 

PIACED-  ISr  2HS  UPPSH  HiJI?  VS  TIC  LOTSZ  Elli?  03^  TIE]- 


Previous  studies  "b^  the  Department  on  sMpnents  of  citurs.  fruit 
from  Calif oi-nia  to  eastern  mai'kets  as  well  as  those  made  from  iTlorid^  to 
northern  markets  last  ^ear  h3.ve  shown  tha.t  i^lacing  ice,  equal  to  one- 
half  the  "bunicer  ca.pac5.t3r,  in  the  upper  half  of  the  "bunicer  gave  results 
comparalsle  with  those  obtained  when  oun-hers  were  iced  to  capacit;',  Tiaese 
stf.dies  have  also  shovra  tlx.\t  placing  ice  in  the  upper  half  hunker  gave 
lower  temperatures  in  transit  than  did  placing  the  same  amount  of  ice 
in  the  lower  haJLf ,    

It  seemed  desirahle  to  conduct  farther  tests  along,  these  lines 
under  Tlorid^a  conditions  since  the  method  might  result  in  a^  saving  to-  ■- 
"both  shippers  and  carriers  'ov.t  the  v/eather  v;as  cooler  than  normal  and 
too  cool  for  strildLng 'differences  to  show  up  in  the  results. 

The  tests  made  in  llai'  s-id  June,  1939  v^ien  outside  temperatures  -  ■ 
were  relatively  high  indicated  that  (l)  4800  pounds  of  ice  in  the  upper 
part  of  the  "bunl:er  gave  results  coniparahle  to  8000  pounds  of  ice  placed 
on  the  grates  in  their  normal  position,  (s)  that  slightl;^  "better  results 
were  ootained  with  4000  pounds  in  the  upper  part  of  the  "burJcer  than  v.dth 
the  same  amount  in  the  lovrer  Iialf,  and  .tha,t  (3)  during  extremelv  hot 
weather  a  lialf  DunJcer  of  ice  i.'ias  not  sufficient  to  maintain  d.esira"ble 
refrigeration  to  northez-n  markets. 

"our  tests  \ieve  made  during  the  1939-40  sea-son  to  comjpare  equal 
amounts  of  ice  placed  in  the  upper  ha,lf  of  the  "bunlcer  and  in  the  lower 
half  of  the  ■"buni.^ier.    The  first  test  v/as  made  in  Decemher,  the  second 
near  the  end  of  liarch,  and  the  le.st  two  in  Ilay. 

The  results  of  these  tests,  showed  a  sbmevLiat  greater  ice  meltage 
when  the  ice  was  placed  in  the  upper  loalf  of  the  himlcer  tlieji  \-faen  it 

,  was  iplaced  in.  the  lower  ha,lf  of  the  hvinzeT,    However,  the  increased 
meltage  vms  not  sufficient  to  materially  lovrer  the  temperature  of  the 

■  commodity  or  affect  its  Creeping  ouality. 

Turther  tests  should  "be  conducted  in  warmer  weather  in  order  to 
more  thoroughly  evaluate  the  merits  of  this  method  of  icing  that  has 
proved  so  satisfa.ctory  with  transcontinental  shipments  made  in  warm 
weather. 


-  51 


Connoclitjl  Pineairole  oranjes 


Load:  -1-20  3ruce  "boxes 


Date( 


(  Loaded  Dec.  13,  1939 


(  Unloaded  Dec.  17,  193S 


Loading-  point:  ''intergaTden,     Destiii.ation:  Cliica^^o,  111      CA?.  HO.  v.TE  G7009 
^Florida 

Service:  Precooled;  initially  iced  "b*/  sliipper,  4000  Its.  of  ice  in  upper  part 
stage,  after  loading. 


Ice  remaining  at:  S.  Louisville  1900  Ics.    At  destination  1700  Tos. 


At  time  of  loadin:?: 

0  o 
3a,n.'re  32    to  40 


Upon  arrival: 

Do  0  rvja7-c  ent  e  rli  ne 
3uni:er-centerline 


0 

Average  35  IT, 


"op  lg.:^er 
39.5 

39.0 

OP  TIST  C3/^T3S 


Bottom  lajer 
37.0 

40.5 


Top  Qiimrterlengtli     Dottoin  Quart erlength. 


At  time  of  loading 
wlien  unloaded 


Loss  of  vreiglit 


93.0 
91.2 


95.0 
94.2 


1.8  lbs. 

sui-3-iiiz:  CI  iiTS?i;c::ioiT  hotss 


0.8  lbs. 


stems 

G-eneral  condition  of  frait  Pirm 


'■.lien  unloaded 


D8,rl:  and  mthered 


i  After  holding  8  davs  at  71  T. 
j  _40f3  relative  htunidity  

}  Dark  and.  lathered 
.  1  I-.'ostl.T  firm 


Top 

Dot.  OJ. 

To^D  qi. 

Dot.  Ql. 

Total  fruits  in  test 

crate  213 

216 

Pitting 

14 

51 

Aging 

0 

0 

3 

'■'itliered  at  stem  end 

0 

0 

0 

0 

St en-end  rot 

1 

0 

10 

4 

Penicilli-jjn  rot 

0 

0 

0 

2 

■TDST  :T0.  1939-2 
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ConmocTit;':  Pineapple  oranges 
Load:   420  Bruce  1)0X6  3 


Date( 


(  Loaded  Dec.  13,  1939 


(  Unloaded  Dec.  17,  1939 


Loadin-;  point:  ¥intergarden,  Destination:  Chicago,  111.'     CAP.  ITO.  1G2  51410 
rioi-ic"^ 

Sorvice:  Precooled;  initially  iced  'b^  shipper,  4000  Vos.  of  ice  in  lovrer  part 
stage,  after  loading. 

Ice  renainin.-;  at:  S.  Louisville  2200  Ids.    At  destiziation  2000  IIds. 
At  time  of  loadin;;^: 

0 


2cji-e  34    to  35° 
U'loon  arrival:  . 

Do  0  r  v;a2'-  c  ent  e  rl  ine 
Dunic  er-centerline 


Average  38,5  P. 


-op  la-'er 
44.0 

-  44.0 

'HIGH!:.  OF  TZST  CM.1!SS 


iottom  lajer 
38,0 

37.0 


At  time  of  loading: 


'.xien  unloaded 


Lo3  5  of  vjeight 


!?op  Quart erlen^r^tli     Bottom  Quart erlengitli 
91.5  92.2 
91.0  91.0 


0,5  I'hs. 

sui-sasi  or  i^specdioit  itoths 


1.2  Ihs. 


^'fnen  vjiloaded 


Stems 

Dark  and 

mthered 

General  'condition  o.f 

f  rui  t      I-Io  s  tl;' 

'  firm 

,  Top  a. 

Dot.  qi. 

Total  fruits  in  test 

crate  21S 

21S 

Pitting 

10 

13 

Aging 

0 

0 

"i the red  at  sten  end 

0 

0 

St em- end  rot 

0 

0 

Penicilliujn  rot 

0 

0 

Mter  holding  8  da^s  at  71°  P.; 
40^  relative  huriidit7/  

Dark  and  v/ithered 
Onlr/  slight  softening 


~o-!D  Ql. 


-ot.  Ql. 


31  39 
13  8 
0  0 
9  11 
0  0 

IBSI  110.  1939-2 
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Connodit^':  Taleiicia  oranges 


Load:  420  3race  ooxes 


Date( 


(  loaded' I  larch  28,  1G40 


(  Unloaded  April  1,  1940 
C.'LPl  ITO.  ?G2  57865 


Loading  point:  TJintergarden,     Jestinci.ticin: ilev;  York,  I'.Y, 
?iorida. 

Service:  Precooled  initially'  iced  with  4300' Ihs.  of  ice  in  upper  part  stage 
after  looxMng  plugs  in  vents  closed  to  c'.estinp-tion. 


Ice  remaining  at:  Hamlet  3800  Ihs.  at  destination  1900  Ids. 


At  tine  of  loading: 


Hange  35 to  43° 


Average  37,5 


J-pon  arrival: 


ToiD  lajer 


Do  o  inva:'-  c  e  :at  e  r  1  i  ne 
Buj."il:er-c  ent  erline 


3ottom  layer 
•    40.5     '  ■ 


At  time  of  loading 
'•.lien  unloaded 
Loss  of  veight 


.  ,  42.5 
,     43.5  35.0  ■■ 

'iziG^  or  TLs::  cPA^ss  : 

gp-p  wi-'.arterlengtli     3ottoa  Quart erlength. 
99.8 


CO 


95.2 


.  U  1  0  s  . 

sui-n-iiSj  o~  ijs?zc3io:t  :to:ss 


.9  los. 


! 

;  After  hold 

ing  10  da"S 

Tnen  unloaded 

1  S01  relati 

ve  humidity 

Ster.is 

■Green  fresh.- 

I  Half  green 

,  half  grar 

C-enera,l  condition  of 

fruit 

.  Pairl7  f  ir^i 

i  Man7  vdthe 

I 
1 

red  ■ 

:^op 

^X*       -"-Ot,.  JJl. 

■    -op  v^. 

Pot.  01. 

jotal  fruits  i::  test 

crate 

175 

175 

1 

Pitting 

5 

7 

1  0 

2 

Aging 

2 

5 

15 

■ 'ithered  at  stem  end 

3 

5 

]  36 

51 

St en- end  rot 

0 

0 

;  2 

A 

Penicilliun  rot 

0 

0 

1  4 

o 

•> 

•TPSC  I'O.  1940-2 
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CoEraodit;':  7alencia  oranges* 
Load:  -120  I^mce  "bozces 


(  Loaded  : larch  28,  1940 
Date( 

(  Unloaded  April  1,  1940 


Loading  point;  "inter  gar  den,     Destination:  iTev;  York,  IT.T.      CAB.  110.  PC-Il  37855 

riorida         .  ■ 
Service:  Precooled  initially  iced  i-n.tla  4800  I'bs.  of  ice  in  npper  loart  stage 


after  loading  plugs  in  vents  closed  to  destina-tion 


Ice  remaining  at:  Hamlet  3800  ll3s.  at  destixaation  1900  I'bs. 


At  tine  of  loading: 

Eange  36°  to  43° 

Upon  arrival: 

Do  0  rv/ay-c  ent  e  rl  i  ne 
Sxinlcer-c  ent  e  rli  ne 


Average  37.5 


rrO 


At  time  of  loading 


ulien  unloaded 


Loss  of  weiglit 


Top  larer 
42.5 

43.5 

':JniG^  0?  'jZS'2  C-iAg::]s 

Top  Qarrter length 
95.0 
94.7 
0.3  ros. 
SmU-IAHJ        IImSPSC^IOIT  1IC?3S 


Sot  torn  laye3: 
40.5 

33.0 


Bottom  'Qp-arterlength 
96.2 
95.4 
0.8  llDs. 


Ifjien  unloaded 


Aft^r  holding  10  da."s  at  70 
60'^  relative  humidit:.'" 


Stems 

C-reen 

and  fresh 

Presh  BjiC 

green 

General  condition  of  fruit 

Pirm 

Pirn  to  f 

airlv  firm 

n 

op  Q,l. 

Sot.  Ql. 

-on  ^Xn 

3ot.  Ql., 

Sotal  fro.it s  in  test  crate 

175 

176 

Pitting 

0 

0 

2 

2 

Aging 

0 

0 

0 

0 

Tfithered  at  sten  end 

0 

0 

2 

5 

Stem-end  rot 

0 

0 

0 

4 

Penicillium  rot 

1 

0 

•7 

0 

J'rora  frost  damaged  grove 

2ES^  :T0.  1940 
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Commodifc'i  Valencia  Oranges''- 


Load:  420  Brace  -ooxes 


Date( 


(  Loaded  liarcli  28,  1940 


(  Unloaded  .^jril  1,  1940 


Loading  point:  VJintergarden,    Destination:  I'ev  York,  IT.T. 
riorid^ 

Service:  Precooled  initially  iced  i;ith  4800  Vos.  of  ice  in  lovrer  part  stage 
after  loading,  (I ten  295)  plugs  in  vents  closed  to  destination. 


Ice  renaining  at:  "anlet  4200  Tos.  at  destination  2400  Tos, 


At  tiiie  of  loading:: 

3ange  35°  to  45° 

Upon  arrival: 

Do  0  rv;a"-  c  ent  e  rl  i  ne 
3uiil-cer-cent  erline 


Average  40  I? 


?op  larger 
42.5 

45.5 

•■SIGH?  or  2::s^  C2A::Z3 


At  ti;ne  of  loading 


^'.lien  iinloaded 


Loss  of  v/ei.c^-t 


Top  Cy'^mrterlen-'-cth 
94.8 
93.8 
1.0  ros. 

sui-s.:AHr  or  i:7s?rc::io:'  ijocis 


Bottom  la.7er 
40.5 

35.5 


Bottom  Q;aarterlength 
95.0 
94.5 
0,5  los. 


items 


'vlaen  unloaded 


ji  resxi  green 


G-eneral  condition  of  frj.it  Tirm 

ro-o  01..      3ot.  01. 


!  After  liolding  10  dars  at  ?0° 
i   SO^j  relative  liusidit;/  

I  iiostl;-  iresn  green 
Pirn  to  fairl-^  firm 


-otal  fruits  in 

test  crate  175 

175  i 

Pitting 

0 

0  .  i 

0  , 

0 

Aging 

0 

0  i 

0 

0 

T'atliered  at  stor. 

1  end  0 

0  ' 

4 

1 

S ten- end  rot 

1 

0  ! 

3 

.  2 

P  e  ni  0  i  1  livii  r o  t 

0 

0  ! 

0 

0 

*  Drom  frost  da-.aged  grove. 


5oiD  OT 


lot,  01. 


"ZZSI  :T0.  1940-2 
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Commodity:  Valencia  Orajiges* 
Load!  420  Bruce  "boxes 


(  Loaded  March  28,  1940 


Date( 


(  Unloaded  April  1,  1940  ^ 


Loading  point:  Wintergarden,  Destination:  iTew  York,  N.Y.      GAR  NO.-  ?GE  37256 

na. 

Service:  Precooled  initially  iced  with  4800  lbs,  of  ice  in  lower  part 
stage  after  loading  (item  295)  plugs  in  vents  closed  to  destination. 


Ice  remaining  at:  Hamlet  4200  lbs.  at  destination  2400  lbs. 

■  JWV2  TEMPERATURES 


At  time  of  loading; 

.0  0 

Range  36    to  46 
Upon  arrival : 

Doorway- center line 
Bunker- c  ent  er 1 ine 


Average  4©  P 


Top  layer 
42.5 


Bottom  layer 
40.5 

35.5 


At  time  of  loading 
When  unloaded 
Loss  of  vjeight 


4o.  o 

WEIGHT  OE  TEST  CRATES. 

Top  Q.uarter length  Bottom  Q?j.arterlength 
97.8  96.7 

97.3   95.3 


0.5  lbs. 

SUMi'lARY  OE  IITSPECTION  HOTES 


1.4  lbs. 


Stems 


When  unloaded 
Green  fresh 


General  condition  of  fruit    Fairly  firm 

To-p  Q.I.      Bot.  Q.I. 


After  holding  10  days  at  70°  E. ; 
60%  relative  humidity  

Half  green,  half  gray. 
Many  v/ithered 


TOTD  Q.l. 


Bot.  Q.I. 


Total  fruits  in  test  crate 

176 

176 

Pitting 

3 

9 

1 

2 

Aging 

3 

6 

16 

18 

V/ithered  at  stem  end 

3 

6 

45 

52 

St em- end  rot 

0 

0 

2 

3 

Penicillium  rot 

0 

0 

6 

4 

*  Erost  free  fruit 


TEST  m.  1940-2 


Pe 

% 


-  57  - 


Commodity  1  Valencia ,  oranges* 
liOadt  420  Siandard  boxes 


(  Loaded  kay  9,  19-^0 


Date( 


(  Unlopded  Hay  13,  1940 


Loading  point:  Florence  Villa  Destination:  ITew  York,  H.Y.      CAR  ITOk  J&S  67824 

Florida  - 
Service:  Precooled,  initially  iced  with  4800  lbs,  of,  ice  in  upper  half  of 
stage  (Rule  295) 


Ice  remaining  at:  350  lbs.  at  destination. 

FRUIT  TBMP3aATUP.ES 

At  time  of  loading: 

Range  44°  to  66^ 
Upon  arrival: 

Doorway- center line 

Bunker- center line 


Average  54°  F. 


Top  layer 
54 

48 


Bottom  layer 
53 

42 


I'/EIGHT  OF  TEST  CRATES 


Top  doorv;ay     Bottom  bunker 


At  time  of  loading 
When  unloaded 
Loss  of  weight 


101.4 
100.7 


103.0 
102.5 


.7  lbs. 

SUMMARY  OF  I1TSP3GTI01I  EOTSS 


.5  lbs. 


Vfhen  ur.  1  o  aded 


I  After  holding  7  days  at  72°  F. ; 
68%  relative  humidity 


Stems 

Green 

a,nd  fresh 

Fairly  green 

and.  fresh 

General  condition  of 

fruit  Good 

Good 

Top  dwy. 

Bot.  bunk. 

TOTD  di'/y. 

Bot.  bunk. 

Total  fruits  in  test 

crate  173 

172 

Pitting 

0 

0 

4 

o 

Aging 

0 

0 

0 

0 

V/ithered  at  stem  end 

■  6 

0 

0 

0 

Stem-end  rot 

.'  0 

0 

5 

2 

Penici Ilium  rot 

0 

0 

3 

6 

"From  frost  damaged  grove 


TSST  m.  1940-RS-7 
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Commodity:  Valencia  oranges* 

i  * 

Load:  420  standard  boxes 


Date( 


(  Loaded  May  9,  1940 


(  Unloaded  kay  13,  1940 


Loading  point:  Florence  Villa  Destination:  New  York,  N.Y.      CAB.  HO.  FGE  37707 
Florida 

Service:  Precooled,   initially  iced  4800  lbs.  in  "bottom  half  stage  after 
loading  (item  295)  vents  closed  to  destination. 


Ice  remaining  at:  Destination  2600  lbs. 


FRUI  'T  T3MP:ailA.TUP:al  S 


At  time  of  loading; 

Range  S7°  to  46° 

Upon  arrival: 

Doorway-center line 
Bunker-cent erline 


At  time  of  loading 
When  un. loaded 
Loss  of  weight 


Average  42°  F. 


Top  layer 
51 

49 

l>rSIGHT  OF  TEST  CRAT^^S 

Top  doorv;ay 
100.9 
99.8 


Bottom  layer 


1.1  lbs. 

SUJ'ilVlARY  OF  IHSPECTION  iTOTSS 


40 


Bottom  bunker 
103.7 
102.5 
1.2  lbs. 


When  unloaded 


Stems  Fresh  and  green 

General  condition  of  fruit   '  Good 

Ton  dwy.      Bo  t .  bunk . 


Total  fruits  in  test  crate  173 

Pitting  0 

Aging  0 

Withered  at  stem  end  0 

St em- end  rot  .  0 

Penicillium  rot  0 

*From  frost  damaged  grove 


172 
0 
0 
0 
0- 
0 


After  holding  7  days  at  72  F. 
6Q)o  relative  humidity  

Fairly  green  and  fresh 

Good 


Top  dw7. 


Bot.  bunk. 


•  0 
0 
0 
3 
1 

TEST  NO.  1940-RS-6 


•Fro 


-  59  - 


Commodity:  Valencia,  oranges* 


LoadJ  4^0  Bruce  boxes 


(  Loaded  iiay  16,  1940 


Date( 


(  Unloaded  May  21,  1940 


Loading  point:  J'lorence  Villa  Destination:  Hew  York,  ll.Y.      CAR  HO.  FGB  37377 
Florida 

Service:  Precooled,  initially  iced  with  4800  lbs.  of  ice  in  lower  part  stage; 
Iced  after  loading  (Item  295)  vents  closed  to  destination. 


Ice  remaining  at:  Richmond  3200  lbs.  at  destination  2200  lbs. 


FRUIT  TFMPERATUR-HlS 


At  time  of  loading : 

Range  34°  to  43° 

Upon  arrival: 

Doorway- center line 
Bunker-center line 


To  p  layer 
46.0 

50.5 

\irEIGHT  OF  T3ST  CRATES 


Average  37.5°  F. 


Bottom  layer 
44.0 

41.0 


At  time  of  loading 
When  unloaded 
Loss  of  weight 


Top  doorway      Bottom  bunker 
100.7  99.6 
Ho  weight  in  IT.Y.    Ho  weight  in  H.Y, 


SmUviARY  OF  IHSPECTI01\' 


When  unloaded 


Stems 

General  condition  of  fruit 


Top  dv;y.      Bot.  bunk. 


Total  fruits  in  test  crate 

Pitting 

Aging 

Withered  at  stem  end 
Stem-end  rot 
Penicillium  rot 

From  frost  damaged  grove 


TEST  BOXES 


H0TE3 


After  holding  7  days  at  69°  F. ; 
80^0  relative  humidity  


ToT)  dwy.  Bot.  bunk. 


LOST  AT  TIME  OF  UN'LOADIHG 


TEST  HO.  1940-4 


-■  60  - 


Commodity:  Valencia  oranges* 
Load:  480  Bruce  boxes 


rate( 


(  Loaded  May  16,  1940 


(  Unloaded  May  20,  194 


Loading  point:  Florence  Villa    Destinatioilt'U'ew  York,  N.Y.      CAR  WO.  FGE  37v319 
Florida 

Service:  Frecooled,  initially  iced  with  4800  lbs.  of  ice  in  upper  part  stage  ' 
iced  after  loading  (item  295)  vents  closed  to  destination 


Ice  remaining  at;  Richmond  2400  lbs.  at  destination  1500  lbs. 

mm.  % .  TICiviPSEA-TURES 


At  time  of  loading; 

Range  32°  to- 40° 
Upon  arrival; 

Doorway-center line 
Bunker- center line 


Average  37. 8^^  F. 


Top  layer 
47.5 
47.0 

WEIGHT  OF  TEST  CHATES 


Bottom  layer 
44.0 
40.5 


To'.j  doorv/ay      Bottom  bunker 


At  time  of  loading 
When  un. loaded 
Loss  of  weight 


97.5 
98.0 


97.4 
98.3 


.5  lbs. 

gain 


.9  lbs 

gain 


When  unloaded 

After  holding  7  days  at 
80/0  relative  humidity 

Stems 

Fresh 

and  green 

Somewhat  brown  and  dry 

General  condition  of 

fruit  Good 

Good 

■Dop  dwy. 

Bot.  bunk. 

ToTD  dwy.        Bot.  bunk. 

Total  fruits  in  test 

crate  176 

176 

Fitting- 

0 

0 

0  0 

Aging 

..  0 

0 

2  0 

Withered  at  stem  end 

0 

0 

1  0 

St em- end  rot 

0 

0 

3  1 

Penici Ilium  rot 

0 

0 

1                ■  0 

*From  frost  damaged  grove 


TEST  m.  1940-4 
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COkPARISON  OP  RESULTS  IN  GARS  0?  PRECOOLSD  i-^RUIT  SHIPPED  WITH  PLUGS  IN, 
VENTS  CLOSED  (NO  ICE)  MD  WITH  HALP  BUNIGIR  ICING. 


■  At  three  different  times  during  the  shipping-  s eason,  in  Deceir'ber,:- 
March  and  May,  precooled  oranges  vrere  shipped  without  ice  in  the  bunkers 
for  compari.son  with  similarly  precooled  oranges  shipped  with  alDOut  l/3 
tank  of  ice  placed  in  the  upper  half  of  the  bunkers  after  loading:. 

There  v;as  a  more  rapid  rise  of  fruit  temperatures  in  the  cars 
vrithout  ice,  especially  in  the  top  of  the  load.     In  kay  the  temperature 
rise  was  so  rapid  in  the  car  without  ice  that  to  protect  the  load  4800 
pounds  of  ice  was  placed  in  the  bunkers  at  Potomac  Yards. 

All  lots  arrived  at  m-ai^ket  in  sound  condition  but  one  week  later 
there  v;as  significantly  more  decay  in  the  lots  which  had  been  shipped 
without  ice  in  the  bunkers. 

This  is  strong  evidence  thfit  precooled  fruit  should  be  shipped 
under  refrigeration  if  the  fruit  is  likely  to  be  held  several  days  at 
room  temperatures  before  it  is  consumed.     Likewise,  it  seems  essential 
to  ship  precooled  fruit  under  refrigeration  in  warm  v/eather  regardless 
of  the  length  of  time  it  is  to  be  held. 
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(  Loaded  Dec.  13,  1939 


Commodity:  Pineapple  oranges 

■    .  Date( 

Load:  4?.0  Bruce  boxes  (  Unloaded  Dec.  17,  1939 

Loading  point:  Plymouth,  Fl.  Destination:  Chicago,  111.      CAR  ITO.  FGE  37792 
Service'  Preoooled,  ■  no  ice  in  bunkers,  vents  closed  to  destination. 


Ice  remaining  at: 


FRUIT  TEMPERATURES 


At  time  of  loading; 

Range  30°  to  42° 

Upon  arrival: 

D  o  0  r vay- c  en t  e  r 1  i  n  e 
Bunker- centerline 


At  time  of  packing 
V/hen  unloaded 
Loss  of  weight 


Stems 


Average  35°  F. 


Top  layer 
47.5 

44.5 

WEIGHT  OF  TEST  CRATES 


Bottom  layer 
41.0 

41.5 


Top  Quarterlength     Bottom  Quarterlength 
94.0  96.0 
94.0  95.2 


0.0  lbs. 

SMARY  OF  lilSPECTIOi^  MOTES 


0.8  lbs. 


When  \inloaded 
Dark  and  withered 


General  condition  of 

fruit  Firm 

Only  slight 

softening  during 

storage. 

Top  Q.I. 

Bot.  OX. 

Top  01. 

Bot.  Ql. 

Total  fruits  in  test 

crate  216 

216 

Pitting 

13 

16 

43 

39 

Aging 

0 

0 

5 

9 

Withered  at  stem  end 

0 

0 

0 

0 

Stem-end  rot 

0 

0 

8 

20 

Penici Ilium  rot 

0 

0 

1 

0 

After  holding  8  days  at  71°  F. ; 
40^3  relative  humidity  

Dark  and  withered 


TEST  NO.  1939-2 
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Commodity:  Pineapple  oranges 
Load:  420  Bruce  "boxes 


(  Loaded  Dec.  13,  1939 


Date( 


(  Unloaded  Dec.  17,  1939 


Loading  point:  Winter,  Garden,  Destination:  Chicago,  111.      CAR  NO.  WFS  67009 
Florida 

Service:  Precooled;  initially  iced  iDy  shipper,  4000  Tos.  of  ice  in  upper  part 
stage,  after  loading. 


Ice  remaining  at:  S.  Louisville  1900  lbs.  At  destination  1700  Its. 

PEUIT  raiiPEEA^niJluilS 


At  time  of  loadinii:: : 

Range  32°  to  40° 

Upon  arrival; 

Doorway- center line 
B^inke  r-  c  en  t  e  r  1  i  ne 


Average  36"  I'. 


Top  layer 
39.5 

39.0 

V/EIGI-a?  OP  TEST  CEA.TBS 


Bottom  layer 
37.0 

40.5 


Top  Quart erlength     Bottom  Quarterlength 


At  time  of  loadini.^: 
When  unloaded 
Loss  of  weight 


93.0 
91.2 


95.0 
94.2 


1.8  l\,s. 

SUMMARY  OP  IITSPEGTIOIJJ  1T0T3S 


0.8  Ihs. 


... 

After  holding  8 

days  at 

When  unloaded 

40>o  relative  humidity 

Stems 

Dark 

and  withered 

Dark  and  withered 

General  condition  of 

fruit  Pirm 

iiostly  fii-m 

Top  0,1. 

Bot.  Q.l. 

Top  Ql. 

Bot.  0,1, 

Total  fruits  in  test 

crate  216 

216 

Pitting 

1^ 

17 

37 

51 

Aging 

0 

0 

3 

3 

V/ithered  at  stem  end 

0 

0 

0 

0 

Stem-end  rot 

1 

0 

10 

4 

Penicillium  rot 

0 

0 

0 

2 

TEST  ITO. 

1939-2 
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(  Loaded  Maich  28,  1940 
Date( 

(  Unloaded  April  1,,.  1940 


Commodity:  Valencia  oranges* 
Load:  404  standard  "boxes 
Loading  point:  Plymouth, ria.  Destination:  New  York,  il.Y.      CA^ -HO.  TGE.  37138 
Service:  Precooled,  no  ice  in  b-onkers,  plugs  in  vents  closed  to  destination 


Ice  remaining  at: 


gRUIT  TEME7.RATURES 


At  time  of  loading: 


Range  32.5°  to  34° 


Upon  arrival; 

Doorway-cent erline 
Bunker-cent erline 


Top  layer 
50.0 


50.5 

iCRIGHT  01  TEST  CRA.TSS 


Average  33.4°  I, 


Bottom  layer 
44.0 

44.0 


At  time  of  loading 
When  unloaded 
Loss  of  weight 


Top  Quarterlength     Bottom  Quarterlength 
95.5  95.2 
95.8  •  •      94.5    '  "'■ 


0.7  lbs. 

SmiAKI  OP  liJSPEGTIOII  NOTES 


0.7  'lbs. 


When  unloaded 

605o  relative 

humidity 

Stems 

Green 

fresh 

Fresh  green 

General  condition  of 

fruit  Firm 

Firm  to  fairly  firm 

TOTD  ^. 

Bot.  01. 

Bot.  0.1. 

Total  fruits  in  test 

crate  176 

176 

Pitting 

0 

0 

0 

0 

Aging 

0 

0 

0 

■  0 

Withered  at  stem  end 

0 

0 

6 

1 

Stem-end  rot 

0 

0 

0 

0 

Penicillium  rot 

0 

0 

0 

0 

*  From  frost  damaged  grove 


After  holding  10  days  at  70°  F. ; 


TEST  NO.  1940-2 
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(  Loaded  March  28,  1940 


Commodity:  Valencia  Oranges* 

Date 

Load:  404  standard  boxes  (  Unloaded  April  1,  1940 

Loading  point:  Plymoxmt,  xla.  Destination:  New  York,  F.Y.      CAR  NO.  FGE  37138 
Service:  Precooled,  no  ice  in  bunkers,  plugs  in  vents  closed  to  destination 


Ice  remaining  at: 


■  mm  T  TEMPERA.TUE&]  S 


At  time  of  loading,' : 


Range  32.5°  to  34° 


Upon  arrival: 

Doorway- center line 
Bunke  r- center line 


Top  layer 
50.0 

50c,5 

V/EIC-HT  0?  TEST  GEATES 


Average  33.4  E, 


Bottom  layer 
44.0 

44.0 


At  time  of  loadin^^,: 
When  unloaded 
Loss  of  weight 


Top  Q;aarterlen>^^:th      Bottom  Quarter  length 
98.0  97.8 
97.3  97.2 


G.7  lbs. 

SUJ'II^IARY  OE  INSPECTION  NOTES 


0.6  lbs. 


When  unloaded 


Green  fresh 


Stems 

General  condition  of  fruit  Ereshest  of  t he 
several  frost  free  lots 


I  After  holding  10  days  at  70°  E. ; 

j  60/.?  relative  hvunidity  

i 

!  Half  green,  half  gray 

i  Ereshest  of  the  several  frost 

I  free  lots 


Top  Q,l. 

Bot.  (^1. 

Top  ai. 

Bot.  Q,l. 

Total  fruits  in  test 

crate  176 

176 

Pitting 

3 

6 

3 

2 

Aging 

0 

0 

11 

16 

Withered  at  stem  end 

0 

0 

15 

29 

Stem-end  rot 

2 

0 

20 

2 

Penicillium  rot 

0 

0 

14 

15 

Frost  free  fruit 

TEST 

NO.  1940 
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Commodity:  Valencia  Oranges* 
Load:  420  Bruce  toxes 


(  Loaded  March  28,  1940 


Date( 


(  Unloaded  April  1,  1940 


Loading  point:  Winter  Gardeh, Destination:  Nev  York,  H.Y.      CAR  NO.  FGE  37865 
Fla.  '  _  -  .    ,  .       ^  ■ 

Service:  Precooled  initially  iced  v^ith  4800  lbs.  of  ice  in  upper  part  stage 
after  loading  plugs  in  vents  closed  to  destination 


Ice  remaining  at:    Kamlet  3800  lbs.  at  destination  1900  lbs. 


PE.UIT  TElyiPERATUBES 


At  time  of  loading : 


Range  36°  to  43° 


Upon  arrival: 

Do  orv/ay- center  line 
Bunke  r- c  ent  erline 


Average  37.5°  F. 


Top  layer 
42.5 

43.5 

WEIGHT  or  TEST  CR^ITES 


Bottom  layer 
40.5- 

36.0 


At  time  of  loading 
When  unloaded 
Loss  of  weight 


Top  Quarterlength     Bottom  Quar t e r 1 eng t h 
95.0  96.2 
94.7  95.4  ■ 


0.3  lbs. 


SUly.>iAP-Y  OF  INSPECTION  NOTEwS 


0.8  lbs. 


Stems 

General  condition  of  fruit 


When  unloaded 

Green  and  fresh 
Fi  rm 

To-p  Q^l.      Bot.  Ql. 


After  holding  10  days  at  70  F. ; 
60%  relative  hi.-unidity  ■  "  • 

Fresh  and  green 
Firm  to  fairly  firm 


Top  Ql. 


Bot.  Q,l. 


Total  fruits  in  test  crate 

176 

176 

Pitting 

0 

0 

Aging 

0 

0 

Withered  at  stem  end 

0 

0 

Stem- end  rot 

0 

0 

Penci Ilium  rot 

1 

0 

*  From  fro  st  damaged  grove 


2 
0 
5 
4 

0 

TEST  NO.  19^0-2 
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Commodity:  Valencia  Oranges* 
M  (  Loaded  March  28, •1940 

^  Load:  420  Bruce  boxes  Date( 

(  Unloaded  April  1,  1940 
Loading  point:  ivinter  Garden,  Destination:  New  York,  iT.Y.      CAH  IJO.  FGE  37855 
Florida 

Service:  Precooled  initially  iced  with  4800  lbs.  of  ice  in  upper  part  stage 
after  loading  plugs  in  vents  closed  to  destination. 


Ice  remaining  at:    Hamlet  3800  lbs.  at  destination  1900  lbs. 


FRUIT  TSMPESATUHSS 


At  time  of  loading;; 

Range  36°  to  43° 

Upon  arrival: 

Doorway-center line 
Bunker-center line 


Top  layer 
42.5 

43.5 

WSIGHT  or  TEST  CR^lTSS 


Average  37. 5°  F. 


Bottom  layer 

40,5 

36.0 


Top  Quarterlength      Bottom  Quarterlength 


At  time  of  loading 
When  unloaded 
Loss  of  weight 


99.8 
99.3 


95.2 
94.3 


.6  lbs. 

SU1#LAEIY  0?  IHSPECTIOI'I  ITOTZS 


,9  lbs. 


When  unloaded 


Green  fresh 


Stems 

General  condition  of  fruit      Fairly  firm 

Top  Ql.      Bot.  0.1. 


After  holding  10  days  at  70    F. ; 
-^el-^.tive  humidity  

HaJf  g;-6en,  half  gray 
Many  wiohered 


To-p  Q,l. 


Bot.  0.1. 


Total  fruits  in  test  crate 

176 

176 

P-'  '.ting 

5 

7 

0 

2 

2 

5 

15 

16 

1  Laered  at  stem  end 

3 

5 

36 

51 

SLem-end  rot 

0 

0 

2 

4 

Penicillium  rot 

0 

0 

4 

9 

Frost  free  fruit 


TEST  iTO.  1940-2 
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Commodity:  Valencia  oranges* 
Load:  420  standard  "boxes 


(  Loaded  May  16,  1940 
DateC 

(  Unloaded  May  20,  1940 


Loading  point :  Florence  Villa  Destination:  Kev;  York,  InT.Y.      CAR  NO.  FG3  50806 

Florida  •    •  -  . 

Service:  Bunkes  d-ry  vents  closed**  initially  iced  at  Potomac  Yards  4800  Its, 
of  ice  in  upper  part  of  stage,  ventsclosed  to  destination. 


Ice  remaining  at:  At  destination  2000  l"bs. 

FRUIT  TSi^'lFEaATUEES 

At  time  of  loading; 

Range  29°  to  45° 


Average  35.1  F. 


Upon  arrival: 

Doorway-center line 
Bunker-center line 


Top  layer 
53. 5 

49.0 

WEI&HT  OF  'TEST  CRATES 


Bottom  layer 
43.5 

38.5 


At  time  of  loading 
When  \mloaded 


Top  doorway     Bottom  bunker 
103.1  107.5 
103.0  108.2 


Loss  of  weight 

0.1  lbs. 

0,7  lbs.  gain 

SUIviiViARY 

OF  INSPECTION 

N0T3S 

After  holding  7  days  at  69° 

When  unloaded 

80/0  relative 

humidity 

Stems 

Green 

 — 

and  fresh 

Somewhat  brown  and  dry 

General  condition  of 

fiuit  Good 

Good 

Top  dwy. 

Bot.  bunk. 

Top  dwy. 

Bot.  bunk. 

Total  fruits  in  test 

crate  174 

174 

Pitting 

0 

0 

2 

2. 

Aging 

0 

0 

1 

2 

Withered  at  stem  end 

0 

0 

0 

0 

Stem-end  rot 

0 

0  ■ 

1 

0 

Penicillium  rot 

0 

0 

3 

2 

From  frost  damaged  grove 
''•*Icing  instructions;  To  be  initially  iced  x^rhen 


0  ^ 


average  temperature  of  top  boxes  of  fruit  reach  60  F 


TEST. NO.  1940-4 
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I* 


Commodity:  Valencia  oranges* 
Load:  420  Bruce  boxes 


(  Loaded  May  16,  1940 


Date( 


(  Unloa(?ed  May  20,  1940 


Loading  point:  Florence  Villa    Destination:  New  York,  II.Y.      CAE  NO.  FGE  37319 
Florida 

Service:  Precooled,  initially  iced  with  4800  lbs.  of  ice  in  upper  part  stage 
iced  after  loading  (Item  295)  vents  closed  to  destination 


Ice  remaining  at:  Richmond,  Va.,  2400  lbs.  at  destination  1500  lbs. 


FRUIT  TS14PERATUR3S 


At  time  of  loading: 

Range  32°  to  40° 

Upon  arrival; 

Doorway-center line 
Bunker- c ent e r line 


Average  37.8^  F. 


Top  layer 
47.5 

47,0 

WEIGHT  OF  TEST  CRATES 


Bottom  layer 
44  „0 

40.5 


Top  doorway      Bottom  bunker 


At  time  of  loading 
When  unloaded 


97.5 
98.0 


97.4 

98.5 


Loss  of  v/eight 

.5  lbs. 

.9  lbs. 

gain 

gain 

SmS'LlRY 

OF  INSPECTION  N 

"OTES 

■  — 1 

After  holding 

;  7  days  at  59° 

When  unloaded 

BOSa  relative 

humidity 

Stems 

Fresh 

and  green 

Somewhat  brown  and  dry 

General  condition  of 

fruit  Good 

Good 

Top  dwy. 

Bot.  bunk. 

Top  dwy. 

Bot.  bunk. 

Total  fruits  in  test 

crate  176 

176 

Pitting 

0 

0 

0 

0 

Aging 

0 

0 

2 

0 

Withered  at  stem  end 

0 

0 

1 

0 

Stem-end  rot 

0 

0 

3 

1 

Penicillium  rot 

0 

0 

1 

0 

From  frost  damaged  grove 


TEST  NO.  1940-4 


,.C0I«iPAIlISOlJ  OF  EilSULTS  IH  O^S  OF  PHSCOOLED  OMGES  SHIPPED  WITH 


8,000  POUNDS  OF  ICE  IK  BOTTOM  OF  BUMER  (ITE14  295) 
V7ITH  4,800  POUilDS  OF  ICS  IN  UPPER  EJJJl.  ': 
■  "      -  :       -OF'  BUMER  .  '  . 


A  test  was  made  in  April  tvit-h  precooleA  oxanges  in  which  a,  ^ 
comparison  was  made  "between  a  car  initially  iced  with  8,000  pounds'of 
ice  and  one  with  4,800  pomids  cf  ice  in  the  upper  half  of  the  bunker. 

The  ice  meltage  during  transit  was  about  1,000  pounds  greater 
in  the  car  initially  iced  with  8,000  poimds,  but  this  was  not  enough 
to  influence  the  temperature  of  the  load  significantly  because  commbdi ty 
temperatures  in  transit  Vere  closely  parallel  in  the  two  cars.  There 
v;as  no  significant  difference  in  the  amount  of  decay.    No  decay  developed 
in -transit  in  either  car,  and  a  week  later  the  decay  was  about  the^  same 
in  the  two  lots,  -i. 

The  results  of  this  test,  therefore,  indicate  that  in  the  ship- 
ment of  preceded  oranges,  use  of  4,800  poimds  of  ice  in  the  upper  half 
of  the  bunker  gave  as  good  resixlts  as  8,000  pomds  used  in  the  ordinary 
way,  ..  , 
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Commodity:  Valencia  oranges* 


(Loaded  April  11,  1940 


Date( 


Load:  400  standard  iDOxes  (  Unloaded  April  15,  1940 

Loading  point:  Waverly,  Fla.  Destination:  New  York, '  lvT..Y.      CAR  NO.  FGB  51238 

Service:  Precooled,  initially  iced  with  4800  Its.  of  ice  upper  part  stage 
(Item  895)  plugs  in  vents  closed  to  destination. 

Ice  remaining  at:  Potomac  Yards  2000  lbs.  At  destination  1800. 


PRUIT  TSi'iPSBATUKES 


At  time  of  loading; 

Range  37°  to  50° 

Upon  arrival: 

Doorway^centerline 
Bunker- centerline 


Top  layer 
43.5 

42.5 

IVSIGHT  0?  TEST  CRAT3S 


Average  43  F. 


Bottom  layer 


35.5 


At  time  of  loading 
When  unloaded 
Loss  of  weight 


Top  Quart erlenA^th      Bottom  (Quarter length 
96.5  95.8 
94.2  94.3 


2.3  lbs. 

SUlViMARY  0?  INSPSCTION  N0T"5S 


2.5  lbs. 


After  holding  10  days  at  69    F.  ; 


When  unloaded 


Stems 

Fresh 

green 

Mostly  fresh 

green 

General  condition  of 

fruit      Fairly  firm 

Fairly  firm 

to  slightly 

TOTD  0.1. 

Bot.  Q,l. 

Toio  01. 

Bot.  Ql. 

Total  fruits  in  test 

crate  175 

175 

Pitting 

0 

0 

0 

1 

Aging 

0 

0 

7 

10 

Withered  at  stem  end 

0 

2 

25 

38 

Stem-end  rot 

0 

0 

13 

10 

Penicillium  rot 

0 

0 

1 

0 

*  From  frost  damaged  grove 


T3ST  NO.  1940-3 


Dat.e( 


(  Loaded  April  11,  1940 
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Commodity:  Valencia  oranges* 

Load:  400  standard  boxes'.  (  Unloaded  April '  15,  1940 

Loading  point:  Waver ly,  Fla.  Destination:  Hew  York,  N.Y.      CAR  HO.  FGE  51238 


Service':  Precooled,  initially  iced  with  4800  lbs.  of  ice  upper  part  stage 
(Item  295)    ..  .     .  .  i  -.-T 

Ice  remaining  at:  Potomac  Yards  2000  lbs.    At  destination  1800  lbs, 

FRUIT  TSi-lPEHATURES 


At  time  of  loading: 

Range  37°  to  50° 

Upon  arrival: 

Doorway-center line 
Bunker-centerline 


Top  layer 
43.5 

42.5 

\'mi&E1:  OF  TEST  CRA.TSS 


Average  43  F. 

Bottom  layer 


35.5 


At  time  of  loading 
When  unloaded 
Loss  of  weight 


Top  Quart erlength     Bottom  Quarterlength 

100.0  104.0 

105.1   102.0     -  •  ^, 


0.9  lbs. 

SUI^IARY  OF  INSPECTION  NOTES 


2.0  lbs. 


Stems 


When  unloaded 
Fresh  green 


General  condition  of  fruit      Fairly  firm 

Top  0,1.      Bot.  Q.I. 


Total  fruits  in  test  crate 

176 

176 

Pitting 

0 

0 

1 

0 

Aging 

0 

0 

3 

2 

Withered  at  stem  end 

0 

0 

0 

3 

Stem-end  rot 

0 

0 

50 

35 

Penicillium  rot 

0 

0 

2 

2 

*  Frost  free  fruit 


After  holding  10  days  at  69°  F. ; 
65^  relative  humidity  


Mostly  fresh  green 
Fairly  firm 


Top  Q.I. 


3ot.  Ql. 


TEST  NO.  1940-3 


-  73  - 


(  Loaded  April  11,  1940 


Commodity:  Valencia  oranges* 

Date( 

Load:    400  standard  "boxes  (  Ihloaded  April  15,194C 

Loading  point:  Isleworth,  Fla.  ■  Destination:  i^ew  York,  il.Y.  CAR  NO.  50167 

Service:  Precooled.     Item  295  (8000  lbs.  ice  after  loading).,    Vents  closed 
to  destination 

Ice  remaining  at:  Potomac  Yards  4^1:00  lbs.  At  "M.  Y.  unloading  4000  lbs, 

FRUIT  TEivlFERATUHES 

At  time  of  loading; 


Range    43°  -  54° 


Upon  arrival; 

Doorway-canter line 
Bunker- center line 


At  time  of  loading 
When  uiiloaded 
Loss  of  weight 


Top  layer 

44,5° 

44.50 

WEIOHT  OF  TaST  GR.\TES 
Top  Q,l. 
96.2 
95.2 


Average  45.8  F.. 


Bottom  layer 
39.0° 

35,5° 


Bottom  '^1. 
99.0 
95.3 


1.0  lbs. 

SUImARY  OF  INSPECTION  IvIOTBS 


3.7  lbs. 


I  After  holding  10  days  at  69°  F.; 
65^  relat  ive  humidity  


Stems 

General  condition  of  fruit 


When  unloaded 
Fresh  and  green 


Mostly  fresh  and  green 


Top  Ql. 

Bot.  Ql. 

Top  Ql. 

Bot.  Ql. 

Total  fruits  in  test 

crate  176 

176 

Pitting 

0 

0 

0 

0 

Aging 

0 

0 

5 

6 

Withered  at  stem  end 

0 

1 

20 

10 

Stem-end  rot 

0 

0 

18 

12 

Penicillium  rot 

0 

0 

1 

2 

From  frost  damaged  grove 


TEST  NO.  1940-3 


(  Loaded  April  11,  1940 


Commodity:  Valencia  oranges* 

Date 

Load:  400  Standard  boxes  (  Unloaded  April  15,  1940 

Loading  point:  isleworth„Fla.- Destination:.  N.  .Y.  City       CAR  110.  FGS  SOie? 


Service:  Precobled.^  .  Item  295  (8000  lbs.  ice  after  loading).  Vents  closed 
to  destination  ; 

Ice  remaining  at:  Potomac  Yards,  4,400  lbs.    3SI.  Y.  unloading  4,000  lbs. 


JRUIT  TEMPEEATUHES 


At  time  of  loading: 

Range  43°  -  54° 
Upon  arrival: 


Doorway-center line 
Bunker- c ent e r 1 i ne 


Top  layer 

.0 


At  time  of  loading 
When  unloaded 
Loss  of  weight 


44,5 
44.5° 

YEIGEH  0?  TEST  CRATES 

T0T3  0,1. 

103.5 

103.1  

1.4  lbs. 

vSUl^MARY  OF  IHSPBGTION  ITOTES 


Average  45.8  P. 

Bottom  layer 
i  39.0° 
35.5° 

Bottom  0.1. 
104.0 
103.1  .... 


.9  lbs. 


Stems 

General  condition  of  fruit 


When  unloaded 
Presh  and  green 


Top  Ql.    '  3ot.  0.1. 


After  holding  10  days  at  69°  P.;, 
65^  relative  humidity  

Mostly  fresh  and  green  , 
Top  0.1.  Bot.  01. 


Total  fruits  in  test  crate 

176 

176 

Pitting 

0 

0 

Aging 

0 

0 

Withered  at  stem  end 

0 

0 

Stem-end  rot 

0 

0 

Penicillium  rot 

0 

0 

Prost  free  fruit 


0 
4 
2 
37 
5 


0 .  ■ 

1 

.   0  . 
.  .34  • 
.  4 


TEST  W.  1940-3 


-  75  - 


COMPARISON  OP  RESULTS  WITH  PRSCOOLSD  ORAI^GES  SHlPpSD  IN  CARS  WITH 
PLUGS  IN,  VENTS  CLOSED,  AND.  WITH  N0NPR,EC00LE;D  0EANG3S 
SHIPPED  miDER  RSPRIGSRATION,  .  , 

It  has  sometimes  "been  questioned  whether  it  pays  to  precool 
citrus  fruit  in  Florida.    In  order  to  obtain  further  information  on 
the  subject  four  tests  v;ere  conducted  during  the  past  season.  Each 
test  consisted  of  a  comparison  bet\i;een  one  car  of  precooled  oranges 
and  one  car  of  nonprecooled  oranges  shipped  under  refrigeration, 
either  Rule  240  or  Item  295, 

The  first  test  v;as  made  in  November  when  a  car  of  precooled 
oranges  shipped  under  Item  295  (6,000  pounds  of  ice)  was  compared 
with  a  car  of  nonprecooled  ormges  shipped  with  the  same  quantity 
of  ice  in  the  bunkers.    The  car  loaded  vdth  precooled  fruit  main- 
tained lov/er  temperatures  throughout  the  transit  period  and  developed 
less  decay  during  the  holding  period  of  1  week  after  arrival  at 
destination. 

The  second  test  was  made  in  Janiiary  during  a  period  of  cold 
weather,  when  the  outside  temperature  ranged  from  14    to  32°  F,  In 
this  test  a  car  of  precooled  oranges  without  transit  refrigeration 
was  compared  with  a  car  of  nonprecooled  oranges  forv;arded  under 
Item  295  (5,000  pounds  of  ice).     The  weather  was  cold  in  Florida  on 
the  day  of  loading  so  that  the  temperature  of  the  nonprecooled  fruit 
averaged  46°  as  compared  with  40°  for  the  precooled  oranges.  The 
weather  became  increasingly  colder  as  the  oar  moved  north,  and  by 
the  time  the  shipment  reached  Potomac  Yards  it  was  so  cold  that  the 
ice  v;as  removed  and  two  heaters  were  installed  to  keep  the  fruit  from 
freezing.    Vfith  so  little  difference  in  loading  temperature  and  with 
cold  weather  all  the  vray  North,  the  test  fruit  in  both  cars  arrived 
in  about  the  seme  condition  and  held  up  about  the  same  during  the 
follov/ing  week.     There  was  no  stem-end  rot  in  either  of  the  test  lots 
and  no  significant  difference  in  the  amount  of  penicillium  rot. 

The  third  test  was  made  in  March  when  outside  temperatures 
ranged  betv/een  48    and  83°  F. ,  mostly  above  60°.     In  this  test  a  car 
of  precooled  oranges  v.dthout  transit  refrigeration  v/as  compared  with 
a  car  of  nonprecooled  oranges  under  Item  295  (6,000  pounds  of  ice). 
The  temperatures  in  transit  were  lower  in  the  precooled  load  than  in 
the  nonprecooled,  and  as  a  consequence  much  less  stem-end  rot  developed 
in  the  former  during  the  holding  period  after  arrival  at  destination. 

The  fourth  test  was  conducted  in  Hay  v;hen  the  outside  tempera- 
ture was  considerably  vfarmer,  ranging  between  58°  and  92°  F.     A  car 
of  precooled  oranges  averaging  about  35°  F,  at  time  of  loading  was 
compared  with  a  car  of  nonprecooled  oranges  averaging  about  76°  which 
was  shipped  under  Item  295  (8,000  pounds  of  ice).    Under ^these  conditioas 


-  76  - 


the  temperature  of  the  precooled  load  rose  so  rapidly  that  it  seemed 
advisable  to  add  4,800  pounds  of  ice  in  the  upper  half  of  the  "bunker 
at  Potomac  Yards.  This  checked  the  rising  temperature  and  maintained 
the  temperature  within  a  fairly  satisfactory  range  for  the  remainder 
of  the  trip.  Despite  the  rise  in  temperature  in  the  precooled  car, 
considerably  more  decay  developed  in  the  nonprecooled  lot  during  the 
holding  period. 
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Commodity:  Hamlin  oranges,  gassed  and  color  added  (  Loaded  November  17,  1939 

Date( 

Load:  404  Bruce  "boxes  (  Unloaded  November  20,1939 

Loading  point:  Orlando,  Fla.    Destination:  New  York,  N.Y.  CAR  NO.  ?GE  21653 

Service:  Non  precooled,  initially  iced  vrith  8000  lbs.  of  ice  after  loa.ding, 
(Item  295)  vents  closed  to  Potomac  Yards,  open  beyond 

Ice  remaining  at:  At  destination  700  lbs,  . 

FRUIT  TEHPiilRA'rUEaS 


At  time  of  loading: 


Range  86°  to  88° 


Upon  arrival; 

Doorway-center line 
Bunke  r- c  en t  er 1 i  ne 


Top  layer 

60° 

55° 


Average  86.5  F, 


Bottom  layer 
45° 

40° 


At  time  of  loading 
When  -gnloaded 
Loss  of  weight 


mCrET  Og  TEST  CRATES 

Top  doorway 
102,0 
101.4 


.5  lbs. 

SUyli'iARY  01  INSPECTION  NOTES 


Bottom  bunker 
101.0 
100.9 
0.1  lbs. 


:  After  holding  7  days  at  65°  F. ; 

j  37^  relative  humidity  

j 

I  I'ioldy 

I 
I 

!  Less  pitting  than  1939-RS-l 
Top  dwy.  Bot.  bunk. 


When  unloaded 


Stems 

General  condition  of  fruit  Normal 

Top  dwy. 

Total  fruits  in  test  crate  172 

Pitting  0 

Aging  0 

Withered  at  stem  end  0 

Stem-end  rot  0 

Penicillium  rot  0 


Mostly  fresh  and 
green 


Bot.  bunk. 

172 
1 
0 
0 

0 
0 


5 
0 
1 
6 
o 


3 
0 
2 
6 
0 


TEST  NO.  1939-RS-2 


.-■.78  - 


Commodity:  Hamlin  oranges,  gassed  and  color 
added 

Load:  400  standard  boxes 


(  Loaded  November  17,  19S9 
Date( 

(  Unloaded  November  22,  1939' 


1 


Loading  point:  Isleworth, Fla.  Destination:  Springfield,  CAE  NO.  ?GB  10606 

Mass, 

Service:  Precooled,  initially  iced  with  8000  lbs,  of  ice,  vents  closed  to 
Potomac  Yards,  open  beyond. 


Ice  remaining  at:    No  records. 


FRUIT  TEi^iPESATUHES 


At  time  of  loading : 

0  0 

Range  41    to  45 
Upon  arrival 

Doorway-center line 
Bunker-cent erline 


Top  layer 
no  record 


Average  43.7  F, 


Bottom  layer 
no  record 


At  time  of  loadin,5: 
When  unloaded 
Loss  of  weight 


WEIGHT  OF  TEST  CRATES 

To-p  doorway 
102.1 
101.4 

.7  lbs. 

SUIvii^iARY  OF  INSPECTION  NOTES 


Bottom  bunker 
100.2 
100.8 

,6  lbs.  gain 


4 


When  unloaded 


Mostly  dark  and  wilted 


Stems 

General  condition  of  fruit  Normal 

Toy  dvry. 

Total  fruits  in  test  crate  172 
Pitting  1 
Aging  0 
V/ithered  at  stem  end  0 
Stem-end  rot  0 
Penicillium  rot  0 


After  holding  7  days  at  62    F. ; 
375a  relative  humidity 

Mostly  dark  and  dry 

More  pitting  than  test  1939-RS-2 


Bot.  bunk. 

172 
2 
0 
0 
0 
0 


Top  dwy. 


Bot.  bunk. 


13 
1 
2 
4 
1 


21 
2 
4 
0 
3 

TEST  NO.  1939-RS-l  : 
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Commodity:  Pineapple  oranges  .  (  Loaded  Jan.  25,  1940 

Date( 

Load:  400  standard  toxes  (  Unloaded  Jan.  29,  1940 

Loading  point:  Maitland,,  Ela..  Destination:  New  York,  II. Y.  CAR  NO.  i^GE  36364 

Service:  Initially  iced  with  6000  lbs.  of  ice  after  loading  (Item  295).    .Ice, . 
removed  at  Potomac  Yards  2  heaters  installed  and  lighted. 

Ice  remaining  at:  •■  .  . 


FRUIT  TEi'^iPERATURjjlS 


0 

Average  46  F, 


Top  layer         Bottom  layer 
46.5  40  . 

48.0  39„5  . 

\f3IGHT  OF  TEST  CRAT3S 

Top  Quarter  length     Bottom  Q.uarterlength 

At  time  of  loading  98.0  100.6 

When  unloaded  98.0  No  weight  in  N.Y, 

Loss  of  Weight  .0  I'Ds. 


SUi-il^iARY  Og  IHSPBGTIOH  j^OTBS 


When 

unloaded 

After  holding 
47'-/o  relative 

7  days  at  65°  F. ; 
humidity 

Stems 

Eresh  and  green 

Fairly  fresh 

and  green 

General  condition  of 

fruit  Firm 

Generally  firm;  several  fairly 

firm  few  vdthered 

Top  Ql. 

Bot.  Ql. 

ToTD  Ql. 

Bot.  01. 

Total  fruits  in  test 

crate  176 

176 

Pitting 

14 

10 

50 

47  . 

Aging 

0 

0 

3 

0 

V/ithered  at  stem  end 

0 

0 

8 

3 

Stem-end  rot 

0 

0 

0 

0 

Penicilliiom  rot 

0 

0 

11 

6 

TEST  iro.  1940-1 


At  time  of  loading; 

Range  43°  to  50° 

Upon  arrival: 

Doorway- center line 
Bunker-center line 


-  -80 


(  Loaded  January  ^5,  1940 


Date( 


Commodity:  Pineapple  oranges 

Load:  400-1/2  standard  Tooxes  (  Unloaded  January  29,1940i 

Loading  point:  Isleworth,  Fl.  Destination:  .New  York, -H.Y.  •  CAR  NO.  PGE  37705 

......  I 

Service:  Precooled,  no  ice  in  "bunkers,  vents  closed  to  destination. 


Ice  remaining  at: 


FRUIT  TEMPERATURES 


At  time  of  loading: 

Range  29°  to  48° 

Upon  arrival: 

Doorway-centerline 
Bunker-centerline 


Top  layer 
■   , ,  39.5 

39.5 

WEIGHT  OF  TEST  CRATES 


Average  40.4"  F. 


Bottom  layer 
35.5  ■ 

37.0 


At  time  of  loading 
When  unloaded 
Loss  of  v/eight 


Top  Quarter  length     Bottom  Q.uarterlength 
No  weight  in  Fla.      No  weight  in  Fla, 
101.6  lbs.  98.8  lbs. 


SUMM.ARY  OF  INSPECTION  I|OTES 


Stems 

General  condition  of  fruit  Firm 


When  unloaded 


Green — fresh 


Top  Ql. 

Bot.  QX. 

Top  Ql. 

Bot.  Ql. 

Total  fruits  in  test 

crate  176 

176 

Pitting 

10 

8 

41 

46 

Aging 

0 

1 

5 

1 

Withered  at  stem  end 

0 

0 

5 

3 

Stem-end  rot 

;  0 

0 

0 

0 

Penicillium  rot 

0 

0 

11 

7 

TEST 

NO.  1940- 

After  holding  7  days  at  65°  F. ; 
47^  relative  humidity  

Fairly  fresh  green 

Generally  firm,  several  fairly 
firm;  occasionally  vrithered. 
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Commodity:  Valencia  oranges' 


(  Loaded  March  28,  1940 
DateC 

(  Unloaded  April  2,  1940 


Load:  402  standard  Tsoxes 

Loading  point:  Lake  Wales, Fla.  Destination :Hew  York,  N.Y.    CAR  HO.  FGE  37102 

Service:  Hon  precooled,  6000  lbs,  ice  after  loading,  plugs  in  vents  closed 
to  destination. 

Ice  remaining  at:  Hamlet  3400  lbs.  at  destination  0  lbs. 


FRUIT  TEi-iPEHITURES 


At  time  of  loading: 

Range  71°  to  74° 


Upon  arrival: 

Doorway-center line 
Bunker- center line 


Average  72  F, 


Top  layer 
64.5 

65.0 

WEIGHT  OF  TEST  CRATES 


Bottom  layer 
54.0 

50.5 


Top  Quarter length     Bottom  Ouarterlength 


At  time  of  loading-.' 
When  unloaded 
Loss  of  weight 


97.8 
96.3 


98.0 
96.4 


1.5  lbs. 

SUi'mARY  OF  IITSPECTIOII  NOTES 


1.6  lbs. 


Stems 


When  unloaded 
Green  fresh 


General  condition  of  fruit  Firm  to  fairly 

firm 

^  Top  Ql.      Bot.  Ql. 


Total  fruits  in  test  crate 

176 

176 

Pitting 

5 

8 

5 

2 

Aging 

13 

18 

31 

55 

Withered  at  stem  end 

12 

16 

14 

7 

Stem-end  rot 

0 

0 

37 

29 

Penicilliuin  rot 

9 

5 

39 

46 

*  Frost  free  fruit 


After  holding  10  days  at  70  F. ; 
605^  relative  humidity  

Half  green  half  gray 

Mostly  firm  many  slightly  soft 


Top  Ql. 


Bot.  Ql. 


TEST  NO.  1940-2 
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Commodityl  Valencia  oranges* 
Load:  402  standard  boxes 
Loading  point:    Lake  Wales,  Pla.  Dest illation:  New  Yprk.U.Y.  CAR  NO.:  ,fGiB- 37102 


(  Loaded  March  28,  1940 
Date( 

(  Unloaded  April  2,  1940 


Service:  Non  precooled,  6000  lbs.  ice  after  loading,  plugs  in  vent's  closed 
to  destination. 

Ice  remaining  at:  Hamlet  ,3400  lbs.'  at  destination  0  lbs,  -.  :  ■  .'• 


IRVIT  TEMPEEATIIRES 


At  time  of  loading: 

Range  71°  to  74° 

Upon  arrival; 

Doorway-centerline 
Bunker-cent erline 


Top  layer 
64.5 


Average,  72  F. 


Bottom  layer 
•  54,0 

50.5 


65.0 

mGHT  0.F  TEST  ORATES 

To-p  Q;aarter length     Bottom  Quarterlength 


At  time  of  loading 
VJhen  unloaded 
Loss  of  .weight 


94.6 
95.5 


96.6 
no  weight  il.  Y. 


  1.3  lbs. 

SUi#iARY  Off  I.HSPiCCTIOK  NOTES  .  .-  . 


After  holding  10  days  at  70°  F. ; 


When  unloaded 


Stems 

Green 

fresh 



Green  fresh 

General  condition  of 

fruit  Firm 

Ji'irm  to  fairly  firm 

To-D  Ql. 

Bot.  Q.l. 

Top  (^1. 

Bot. 

Total  fruits  in  test 

crate  176 

176 

Pitting 

0 

0 

0 

0 

Aging 

0 

0 

0 

2 

Withered  at  stem  end 

0 

0 

4 

2 

St em- end  rot 

2 

0 

12 

1 

Penicilliiam  rot 

0 

0 

0 

2 

*  From  frost  damaged  grove. 


TEST  NO.  1940-2 


Coinm.adi.ty:  Valencia  pran'ges* 


(  Loaded,  iViarch  23,  194p.  •< 


Date( 


t;  Load:  ,404  'stajtidard  boxes  (  Unloaded  April  1,  ,1940 

Loading ,:pMnt:  Plymouth,,  .I'la.  .Destination:  New  York,  N.Y.  ,  CAS  NO.  FGE  37138 ..  . 
Service;  Precooled,  no  ice  in  "bunkers,^  glu^i^-in  vents  closed  to  destination 

Ice  remaining  at: 


FRUIT  TSMPIHATUKES 


At  time  of  loading; 


Range  52.5°  to  34° 


Upon  arrival: 

Doorway-cent erline 
Bunker-center line 


At  time___oiLloa_(liilC 


When  unloaded 


Lo  ss  of  wfelght 


Average  33,4    F, . 


Top  layer 
50.0 


Bottom  layer 
44.0 

44.0  ...... 


50.5 

V/EIGHT  OF  TEST  CRATES 

Top  Q;aa.rter  length     Bottom  Quarter  length 
98.0  -,.97.8 
97.3   92.2 


0.7  Its. 

SUI.#IARY  OF  INSPECTION  NOTES 


0.6  lbs. 


After  holding  10  days  at  70  F.; 


When  unloaded 


Stems 

Green 

fresh 

Half  green, 

half  gray 

General  condition  of 

fruit 

Freshest  of 

the 

Freshest  of 

the  several  frost 

several  frost  free  lots 

free  lots 

Top  Ql. 

Bot. 

Q,l. 

To-D  Ql, 

Bot.  Q.I. 

Total  fruits  in  test 

crate 

175 

176 

Pitting 

3 

6 

2 

Aging 

0 

0 

11 

16 

Withered  at  stem  end 

0 

0 

15 

29 

Stem-end  rot 

3 

0 

20 

2  . 

Penicillium  rot 

0 

0 

14 

15- 

Frost  free  fruit 

.    TEST  NO.  1940-2 

-  84  « 


Date( 


(  Loaded  March  28,  1940 


Commodity:  Valencia  oranges* 
Load:  404  standard  boxes  (  Unloaded  April  1,  1940 

Loading  point:  Pljonouth,  Fla.  Destination^  Uew  York,  N.Y.  CAE  ITO.  FGE  37138 
Service:  Precooled,  no  ice  in  bunkers,  plugs  in  vents  closed  to  destination 


Ice  remsdning  at: 


FRUIT  TBlvjPEHATUEB S 


At  time  of  loading: 

Range  32.5°  to  34° 

Upon  arrival: 

Doorway-centerline 
Bunker-cent erline 


'    '  Top  layer 

50.0 

50.5 

WEIGHT  OF  TEST  GRATES 


Average  33.4°  P. 


Bottom  layer 
44.0 

44,0 


At  time  of  loading 
When  unloaded 
Loss  of  vreight 


Toy  Quarter length     Bottom  Quarter length 
96.5  95.2 
95.8  94.5 


0.7  lbs. 

SUMi^lARY  OF  lUSPEGTION  NOTES 


0.7  lbs. 


After  holding  10  days  at  70    F. ;; 


When  unloaded 


Stems 

Green 

■ 

fresh 

Fresh  green 

General  condition  of 

fruit  Firm 

■ 

Firm  to  fairly 

firm 

Top  Ql. 

Bo  t .  qi. 

Toio  Ql. 

Bot.  0,1. 

Total  fruits  in  test 

crate  176 

176 

Pitting 

0 

0 

0 

0 

Aging 

0 

0 

0 

0 

Withered  at  stem  end 

0 

0 

6 

1 

Stem-end  rot 

0 

0 

0 

0 

Penicillium  rot 

0 

0 

0 

0 

*  From  frost  damaged  grove. 


TEST  NO.  1940-2 
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Commodity t  Valencia  oranges* 
Load:  402  Bruce  "boxes 


Date( 


(  Loaded  May  16,  1940 


(  Unloaded  May  20,  1940 


Loading  point:  Lucerne  Park  Destination:  Baltimore, Md.    CAR  NO.  JGB  37414 
Florida 

Service:  Hon  precooled,  initially  iced  with  8000  lbs.  of  ice  after  loading 
(Item  295)  vents  closed  to  Potomac  Yards  open  beyond. 

Ice  remaining  at:  Richmond  2400  lbs.  Potomac  Yards  1800  lbs.,  Baltimore  125. 

PRUIT  TEMPSEATUESS 


At  time  of  loading: 

Range  75°  to  77° 

Upon  arrival; 

Doorway- cent erline 
Bunker- c  ent  erline 


Average  75.7°  F. 


Top  layer 
56 


At  time  of  loading: 


ViTEIGET  OF  TEST  GRATB5 
ToT3  doorway 
99.8 


Bottom  layer 
44 

44 


Bottom  bunker 
99.8 


When  unloaded 

99.3 

99.4 

Loss  of  weight 

0.5 

lbs. 

0.4  lbs. 

SUMIURY 

OF  INSPECTION  NOTES 

After  holding  7  days  at  70° 

When  unloaded 

85^  relative  humidity 

Stems 

Fresh 

and  green 

Green  but 

dried 

General  condition  of 

fruit  Firm  s 

.nd  good 

Good 

Top  dwy. 

Bot.  bunk. 

Tor)  dwy 

Bot.  bunk. 

Total  fruits  in  test 

crate  175 

176 

Pitting 

0 

0 

0 

1 

Aging 

0 

0 

0 

0 

V/ithered  at  stem  end 

4  . 

2 

5 

2 

Stem-end  rot 

0 

0 

9 

5 

Penicillium  rot 

0 

1 

4 

5 

From  frost  damaged  grove 


TEST  NO.  1940-4 
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Comnlodity:  Valencia  btfattge^* 
Load 5  420  standard  boxes 


Date( 


(  Loaded  May  16,  1940 


(  Unloaded  May  20,  1940 


Loading  point:  Florence  Villa    Destination;lTew  York,  N.Y.  CAE  HO.  FGS  50805 
Florida 

Service:  Bunkers  dry  vents  closed**  initially  iced  at  Potomac  Yards  4800  lbs.  ■ 
of  ice  in  upper  part  of  stage.    Vents  closed  to  destination. 


Ice  remaining  at:  Destination  2000  lbs. 

FRUIT  TMERA.TUHES 

At  time  of  loading: 

Range  29°  to  45° 
U'oon  arrival: 

Doorway-cent erline 

Bunker- center line 


Average  35.1°  F. 


At  time  of  loading 
When  unloaded 
Loss  of  weight 


Top  layer 
53.5 

49.0 

WEIGHT  OF  TEST  CRATSS 

Top  doorwa,v 
103.1 
103.0 
0.1  lbs. 
SUMl^iARY  OF  INSPECTION  NOTES 


Bottom  layer 
43.5 

38.5 


Bottom  bunker 
107.5 

108^2  


0.7  lbs.  gain 


1 


Stems 


When  unloaded 
G-reen  and  fresh 


General  condition  of  fruit  Good 

Top  dwy. 


After  holding  7  days  at  69°  F. ; 
80/3  relative  humidity  

Somewhat  brown,  and  dry 
Good 


Bot.  bunk. 


Top  dwy. 


Bot.  bunk. 


Total  fruits  in  test  crate 

174 

174 

Pitting 

0 

0 

2 

2 

Aging 

0 

0 

1 

2 

Withered  at  stem  end 

0 

0 

0 

0 

Stem-end  rot 

0 

0 

1 

0 

Penicillium  rot 

0 

0 

3 

2 

From  frost  damaged  grove 

**Icing  instructions;  To  be  initially  iced  when 
average  temperature  of  top  of  box  of  fruit  reach  60  F. 


TEST  NO.  1940-4 
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COMPARISON  OF  RESULTS  I.N  CARS  EqUIPPED  WITH  (l)„  COmrsNTIONAL  . 
END  BUNKERS,   (2)  OVERHEAD  BUNKERS,  M)  (S)  DRr  ICE  SYSTEM 
:    ,   j.  .  ,  OP  REERIGERATION.  .,    , 

..    .  Refrigerator  .cars  equipped  i.^ith  the  conventional  ti^'pe  en.d-bunkers 
have  teen  in  use  for  .m.any  years  in  the  United  States.    In  recent  years 
refrigerator  cars  vrith  "blinkers  the  entire  length  of  the  car,  located 
between  the  ceiling  and  the  roof,  have  come  into  use,  particularly  in 
Canada.    This  type  of  car  is  so  constructed,  that  the  cooled  air  and  drip 
water  pass  down  a  metal  lined  duct  in  the  sidewall. 

In  another  type  of  car  refrigeration  (the  Broquinda  system)  dry 
ice  is  used  to  cool  a  secondary  refrigerant  (a  liquid  having  a  low  freez- 
ing point)  which  is  circulated  through  coils  on  the  side  walls  just  below 
■the  ceiling.    The  flow  of  the  liquid  is  thermostatically  controlled  so 
as  to  regulate  the  temperature  within  the  car  body.    The  dry  ice  is  placed 
in  bunkers,  one  at  each  end,  extending  down  from  the  ceiling  to  about  half 
the  distance  between  floorrack  and  ceiling.    The  syst era  is  so  arranged  that 
the  carbon  dioxide  gas  from  the  sublimating  dry  ice  can  be  vented  as 
desired  into  the  car  body  or  out  into  the  atmosphere.    This  car  is  designed 
to  maintain  low  t^emperatures  of  chilled  commodities  such  as  frozen  vege- 
tables, meats,  precooled  fruits,  etc,  rather  than  to  cool  warm  commodities. 

These  cars,  representing  each  of  the  three  types  described  above, 
were  provi'"'..i'd  for  test  purposes.  They  had  the  same  amount  of  insulation 
and  were  aa  naarly  comparable  as  to  insulation  as  could  be  obtained. 

Three  transportation  test  trips  were  made  with  these  test  cars 
loaded  v.rith  citrus  fruit  from  various  points  in  Florida  to  northern 
markets.     The  three  tests  made  on  oranges  were  as  followsJ  (l)  non- 
precooled  oranges  loaded  in  pre-iced  cars,  not  reiced  in  transit  (Rule 
240),   (2)  non-precooled  oranges  shipped  under  standard  refrigeration  and 
salt,  and  (3)  precooled  oranges,  initially  iced  after  loading  with  8000 
pounds  of  ice  and  not  reiced  in  transit  (Item  295). 

In  general  the  results  of  these  three  tests  indica.te  that  in  non- 
precooled  shipments  in  the  end  bunker  car  there  was  the  greatest  dif- 
ference between  the  maximum  and  minimum  fruit  temperatures  during  transit 
and  the  least  in  the  overhead  bunker  car.     These  differences  ranged 
between  19°  and  34    in  the  end  bunker  car,  8,0°  and  17.0°  in  the  dry  ice 
car,  and  4.0°  and  19.0°  in  the  overhead  bunker  car.     In  other  words,  the 
difference  between  the  warmest  and  the  coldest  fruit  in  the  car  v;as 
generally  greater  in  the  end  bunker  car  and  least  in  the  overhead  bunker 
car. 

The  minimum  temperatures  in  these  cars  were  found  at  the  following 
locatiorsat  the  bottom  bunker  opening  of  the  end  bunker  car;  in  the  top 
layer  next  the  sidewall  of  the  dry  ice  car;  and  in  the  bottom  layer 


^  as  - 


position  at  the  doorway  centerline  of  the  overhead  b-unker  car.  The 
maximum  temperatures  in  all  these  cars  v;ere  generally  found  at  the  top 
layer  quarterlength  or  doorway  centerline  positions. 

The  varialDle  commodity  temperatures  at  time  of  loading  make  it 
difficult  to  determine  which  of  the  three  cars  v/as  most  efficient  in  cool- 
ing the  fruit  in  the  top  layer.    V/ith  non-precooled  shipments  the  dry  ice 
system  cooled  the  top  layer  the  slowest,  although  there  was  but  little 
difference  between  this  car  and  the  end  bunker  car  in  this  respect.  The 
data  indicate  that  the  overhead  bunker  car  brought  the  temperatures  dOTO 
throughout  the  load  at  nearly  the  same  rate,  the  same  is  likewise 

true  of  the  dry-ice  system  but  with  the  latter  the  rate  was  much  slower, 
due,  no  doubt,  to  lack  of  sufficient  cooling  surface  furnished  by  the 
coils.    The  end  bunker  car  lowered  the  temperature  of  the  bottom  layer 
much  faster  than  that  of  the  top  layer. 

There  was  no  great  difference  in  the  ajnount  of  decay  that  developed 
in  the  test  fruit  from  these  three  test  cars.    This  indicates  that  during 
the  comparatively  short  haul  from  Florida  to  Nev;  York  City  or  to  Chicago, 
111.  the  differences  in  temperatures  noted  above  had  no  marked  influence 
on  the  condition  of  the  fruit  at  time  of  unloading  or  after  being  held 
for  several  days  at  room  temperature. 

More  tests  should  be  made  under  various  weather  conditions  and 
to  more  distant  destinations  before  definite  and  dependable  conclusions 
can  be  drawn  as  to  the  advantages  and  disadva,ntages  of  these  three 
methods  of  refrigerating  non-precooled  oranges  in  transit.. 
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Commodity:  Pineapple  oranges;  gassed  &  color  added  (  Loaded  Dec.  13,  1939 

■        ,  ;      .  Date( 

p  Load:  424  Bruce  and  staiidard  boxes  '  ,  (  Unloaded  Dec'  20,  1939 

Loading  point:  Winter  Garden,  Destination:  Chicago,  111.     CAR  ITO.  FGE  51677 

Florida  .  (End  Bunker) 

Service:  Hon  precooled,  preiced  with  9600  l"bs,  of  ice  (Rule  240) 


Ice  remaining  at:  S.  Louisville  1000  lbs.;  at  destination  200  lbs. 

FRUIT  TEi^iPER/^TURBS 


At  time  of  loading: 

Range  77°  -  84° 

Upon  arrival: 

Doorway-center line 
Bunker-center line 


Average  80.3  F. 


Top  layer 
54.50 

54.5° 

WEIGHT  or  TEST  CRATES 


Bottom  la^/'er-. 
42.50 

41.0° 


Top  Quarter length     Bottom  quarterlength 


At  time  of  load'ng 
When  unloaded 
Loss  of  weight 


95.2  lbs. 
93.2  " 
2.0  lbs. 

SUIvil'^ARY' OE  IHSPEGTIOH  NOTES 


96.4  lbs. 
94.7  " 


1.7  lbs. 


When  unloaded 


After  holding  7  days  at  71°  F. ; 


Stems 

Dark  and 

vdthered 

Dark  and  wi 

thered 

General  condition  of 

fruit  Firm  to 

fairly  firm. 

Mostly  soft 

To-p  Q;l. 

Bot.  Ql. 

Top  Q.l. 

Bot.  Ql. 

Total  fruits  in  test 

crate  216 

216 

Pitting 

45 

36 

30 

46  . 

Aging 

2 

0 

10 

32' 

Withered  at  stem  end 

0 

0 

0 

Stem-end  rot 

4 

0 

124 

19 

Penici Ilium  rot 

0 

0 

0 

0 

TEST  HO.  1939-2 
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Commodity:  Pineapple  oranges;  gassed  &  color  added  (  Loaded  Dec.  13,  1939 

Date(  » 

Load:  420  Bruce  boxes  (  Unloaded  Dec.  18,  1939 

Loading  point:  Fairvilla,  Ila.  Destination:  Chicago,  111.  CAE  NO.  FGE  50214 

(Broquinda) 

Service:  Ion  precooled,  preiced  with  2737  lbs.  of  dry  ice. 


Ice  remaining  at:  S.  Louisville  0  lbs.;  at  destination  0  lbs, 

FRUIT  TEi^PBHATUKBS 


At  time  of  loading: 


Range  64°  to  74°  F. 


Upon  arrival: 

Doorway-cent erline 
Bunker- side  . 


Average  69  F. 


Top  layer 
59.0 

■  56.0 

HEIGHT  OF  TEST  CEATSS 


Bottom  layer 
52.5 

53.0 


At  time  of  loading 
When  unloaded 
Loss  of  ^weight 


Top  Q,uarterlength     Bottom  Q,uarterlength. 
93.0  lbs.  91.0  lbs. 

92.5    "  89.5  " 


0.5  lb. 

SUiVIMARY  OF  INSPECTION  NOTES 


1.5  lbs. 


Stems 


When  unloaded 
Dark  and  vrithered 


General  condition  of 

fruit 

Fi  rm 

Only  slightly 

soft 

Top 

Q,l. 

Bot.  01. 

ToT)  Ql. 

Bot.  Q.I. 

Total  fruits  in  test 

crate 

216 

216 

Pitting 

23 

18 

29 

26 

Aging 

0 

0 

3 

8 

Withered  at  stem  end 

0 

0 

0 

0 

Stem-end  rot 

2 

0 

82 

50 

Penicillium  rot 

0 

0 

0 

0 

After  holding  8  days  at  71  F. ; 
40^0  relative  humidity  

Dark  and  virithered 


TEST  NO.  1939-2 
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Commodity:  Pirxeapple  oranges;  gassed  &  color  added         (  Loaded  Dec.  13,  1939 

Datei 

f     Load:  420  Bru'ce  toxes  (  Unloaded  Dec.  19,  1939 

Loading  point:  Auburndale , Jla.  DestinationsChicago,  111.  CAE  NO.  CII  209511 

•   •  (Overhead  Bunker) ' 

^    Service:  Hon  precooled  preiced  with  6500  Its,  of  ice  plus  bfo  salt  (Rule  240) 


Ice  remaining  at:  S.  Louisville  0  Its.    At  destination  0  lbs. 


FRUIT  TShPERATURSS 


At  time  of  loadinis:: 

Range  58°  to  75° 

Upon  arrival : 

Do  0  r  way-  c  en  t  er  li  ne 
Bunker- side 


Average  57.1  F. 


Top  layer 
55.5 

56.5 

V/EIG-HT  OF  TEST  CRATES 


Bottom  layer 
54.0 

55.0 


To-p  Q,uarter length     Bottom  Quarterlength 


At  time  of  lobding 
When  unloaded 
Loss  of  weight 


93.0  llDs. 
92.0  " 


93.5  lt)s. 

87.2'""" 


1.0 


SUi'Ii^iARYOF  INSPECTION  NOTES 


6.3 


■  ■  - 
When  unloaded 

After  holding 
40^5  relative 

7  days  a 
humidity 

Stems 

Dark  and  withered 

Dark  and  withered 

General  condition  of 

fruit  Firm 

to  fairly 

Mostly  soft 

firm 

Top  Q,l. 

Bot.  Ql. 

Top  Q,l. 

Bot.  Q.1, 

Total  fruits  in  test 

crate  216 

216 

Pitting 

56 

47 

31 

30 

Aging 

0 

0 

1 

0 

V/ithered  at  stem  end 

0 

0 

0 

0 

St em- end  rot 

5 

1 

102 

74 

Penicillium  rot 

0 

0 

1 

Q 

Apparently  some  fruit  removed  after  inspection  but  before  v/eighing. 

•    ,  TEST  NO.  1939-2 
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Commodity:  Valencia  oraiiges* 
Load:  630  Bruce  boxes 


Date( 


(  Loaded  March  28,  1940 


(  Unloaded  April  1,  1940 


Loading  point:  Auburndale,  Fla.  Destination:  Hew  York, IT, I.  CAR  NO.  PGE  51677 

(Snd  Bunker) 

Service:  iJon  precooled  standard  refrigeration  plus  salt;  initially  iced 
tefore  loading 


Ice  reraaining  at: 


mUl T  TEMPSSAT'UHjilS 


At  time  of  loading: 

Range  69°  to  70° 

Upon  arrival; 

Doorway-cent erline 
Bunker-center line 


At  time  of  loading 
When  unloaded 
Loss  of  weight 


Top  layer 
50.0 


Average  69.7  F, 


Bottom  layer 
32.5 

31.0 


50.5 

WEIGHT  OF  TEST  CBA'IES 

Top  Quarter length     Bottom  Quarterlength 


95.5 
93.9 


94.4 
94.3 


1.6  lbs. 

SUi#iAR.Y  0?  INSPSCTIOil  ilOTES 


0.1  lbs. 


When  unloaded 


Stems 

Fresh, 

green 

General  condition  of 

fruit    Fairly  firm 

TOTD  01. 

Eot.  Ql. 

Total  fruits  in  test 

crate  176 

176 

Pitting 

0 

0 

Aging 

0 

0 

Withered  at  stem  end 

1 

0 

St em- end  rot 

0 

0 

Penicillium  rot 

1 

0 

I  After  holding  10  days  at  70"  F. ; 
i  60^  relative  humidity  


Fresh  green 
Few  wilted 

Toy  01. 


Bot.  Ql. 


*  Prom  frost  damaged  grove 


2  1 

0  0 

8  9 

0  0 

2  2 

TEST  NO.  1940-2 
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Coinmpdity:  Valencia  Oranges*  (  Loaded  March  28,  1940 

Date( 

Load:  630  Bruce  'boj^es    ^  '         (  Unloaded  April  1,  1940 

Loading  point :Auburndale, Fla.  Destination:  New  York.W.Y.    CAR  ITO.  FGE  51677 

(End  Bunker) . 

Service:  Hon  precooled  standard  refrigeration  plus  salt;  initially  iced 
before  loading. 


Ice  remaining  at: 

MIT  TEigEEATURlS 

At  time  of  loa,ding; 

Range  69°  to  70°  Average  69.7°  F. 

Upon  arrival; 

Top  layer  Bottom  layer 

Doorw^y-^centerline  50,0  32i5  v 

Bunker- center line  50,5  31.  ' 

WEIGHT  OF  TEST  GRATES 


Top  Quarterlength     Bottom  Q?j.arter length 


At  time  of  lof^ding 

99. 

3 

 ;  9^>  2,  ■■ 

When  unloaded 

98.4 

94.5 

Loss  of  weif;ht 

.9  lbs. 

,    .7  lbs.  _ 

SUI^il^iARY 

OF  -l-NSPECTION  NOTES 

After  holding  10  days  at  70° 

■  iVhen 

■ujiloaded  • 

60/»  relative  himidity 

Stems 

Fresh 

green 

Half  green, 

half  gray 

General  condition  of 

fruit  Dull; 

fev;  wilted. 

Many  badly 

wilted  and  aged 

Top  Cil.-^ 

Bot.  Q.l.^-^^  

Bot.  0.1. 

Total  fruits  in  test 

crate  176 

176 

Pitting 

6 

1 

1 

10 

Aging 

4 

0 

15 

47 

Wit.li-sred  at  stem  end 

12 

11 

30 

39 

Stem-end  rot 

0 

.0 

27 

■       11  . 

Penicillium  rot 

6 

0 

33 

11 

Frost  free  fruit  TEST  NO.  1940-2 
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Cdnmodityt  Talencia  Oranges* 
Load:  653  Sruce  "boses 


(  Loaded  Harch  28,  1940 
Date( 

(  Unloaded  April  1,  1940 


Loading  point :AuDurnda,le,  Jla.  DestinationrHew  York,  IT.T.    CAR  ITO.  FG-E  50214 

(Broquinda) 

Service:  i-Ton  precooled  initially  iced  with  4158  ITds.  dry  ice  after  loading 


Ice  remaining  at:  Destination  0  lbs, 

FaUIT  Tai^iP:i3BATUIG!S 

At  time  of  loading: 

Range  68°  to  72° 


Average  70 


0  ^ 


Ut>on  arrival: 


Doo  rway- cent  er line 
Q,uarter length  side 
Under  buriker 


At  tirae  of  loading 
\vhen  unloaded 
Loss  of  eight 


Top  layer 
63.0 
62.5 
63.0 

v;3IC-ET  OF  TEST  CR.-iT5S 

To'p  Quarter  length 
94.5 
93.6 

■  .9  lbs. 

3UI^y\RY  01  IxTSPaCTIQ]^  II0T5S 


Bottom  layer 
53.5 
51.5 
56.0 


Bottom  Quarterlength 
97,4 
96.7 

,7  lbs. 


After  holding  10  days  at  70    P. ; 


viThen  unloaded 

;  60vj  relative 

humidity 

Stems 

Green  fr 

esh 

1  Mostly  green 

fresh,  some 

G-eneral  condition  of 

fruit 

Firm 

1  Firm  to  fairly  firm 

ToT)  Q.I. 

Bot.  Q.I. 

Tov  VI. 

I 

Bot.  Ql. 

Total  fruits  in  test 

crate 

176 

176 

1 

Fitting 

1 

1 

i  1 

2 

Aging 

0 

0 

1  0 

2 

I'/ithered  at  stem  end 

0 

0 

!  0 

5 

Stem-end  rot 

0 

2 

i  6 

5 

Penicillium  rot 

1 

0 

i  2 

2 

From  frost  dajriaged  grove 


TEST  ilO.  1940-2 
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Comraodity;  Yalencia  Oranges* 
Load:  756  Bruce  "boxes 


(  Loaded  Rarch  28,  1940 
Date( 

(  Unloaded  April  1,  1940 


Loading  point  :Aub-urndale,Fla.  Destination:  ITew  York,  iT.Y,     CAR  iTO.  CiJ  209511 

(Overhead  Bunker) 

Service:  u'on  precooled  standard  refrigeration  plus  salt  initially  iced  after 
loading 


Ice  recaining  at:  Destination  1000  ITds. 


At  time  of  loadinjS;; 

0  0 

Range  67    to  80 


Upon  arrival: 


Doorway-cent erline 
Qiaarterline  side 
Under  "bunker 


At  tir.ie  of  loading 
vv'hen  unloaded 
Loss  of  weight 


Average  71 


Top  layer 
50.0 
48.0 
49.5 

iraiGHT  or  TEST  CPuATSS 


Bottom  layer 
38.5 
41.5 
42.0 


Top  p,uarter length 
95.4 
94.5 
0.9  Its, 

3U14iARY  0?  IHSEEGTIOIJ  HOTBS 


■bottom  Quarterlength 
95.0 
93.6 
1.^  l"bs. 


Stens 

General  condition  of  fruit 


I /hen  unloaded 

?resh  green 
?irm 


Top  Ql.      Bot.  Ql. 


i  After  holding  10  days  at  70  P. ; 
I  60,3  relative  hiomidity  

I 

j  Fairly  fresh,  green 
I  Firm  to  fpirly  firm 

I      Top  Ql.      Bot.  Ql. 


Total  fruits  in  test  crate 

175 

176 

Pit  ting- 

1 

1 

3 

-  3 

Aging 

0 

I 

I 

0 

I.- i there d  pt  '-te'i  end 

0 

5 

St em- end  rot 

1 

0 

3 

4 

Penicilliun  rot 

2 

0 

4 

1 

From  frost  damaged  cvrove 


TEST  "iJO.  1940-2 
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(  Loaded  April  11,  1940 
Bate( 

(  Unloaded  April  15,  1940 


CoHmodity:  Valencia  oranges* 

Load:  630  Bruce  boxes 

Lopding  point:  Florence  Villa    Destination:  Hew  Tork.H.Y.         110.  FGE  51677 

Florida  .  ■      (^nd  Bunker) 

Service:  Frecooled,  initially  iced  with  8000  lbs.  of  ice  after  loading  (Item  295) 
plugs  in  vents  closed  to  destination. 


:ce  remaining  at:  Potomac  Yards  5000  l"bs.    At  destination  4400  lbs. 


EEUIT  T3i'iP3PA.TUE3S 


At  time  of  loading: 

0  o 

Hangfe  31    to  ■it 
Upon  arrival.; 

Doorimy-centerline 
Bunker-cent erline 


At  time  of  loadin^:;,- 
When  unloaded 
Loss  of  vrei^ht 


Average  39  J. 


Top  layer 
43.  5 

43.5 

IVEIC-ET  0?  TEST  C?.^.TSS 


Bottom  layer 
37.0 

34.0 


Top  Quarter length     Bottom  Quarterlength 
96.5  97.8 
94.1  95.2  


2.4  lbs. 

SUI^ii'lAP-Y  OF  IHSPSCTIOIJ  NOTES 


2.6  lbs. 


Stems 

General  condition  of  fiu-it 


Total  fruits  in  test  crate 

Pitting 

Aging 

^■'/ithered  at  stem  end 
Stem-end  rot 
Penicillium  rot 


t/hen  unloaded 


Presh  green 
Firm 


To-p  Ql.      Bot.  'j.l. 


!  After  holding  10  days  at  69  F. 
65-73  relative  huxaidity  

Mostly  fresh  green 
Firm  to  fairly  firm 


175 
2 
0 
0 
0 
0 


176 
0 
1 
0 
1 
0 


TppQl. 


1 
5 
12 
12 
3 


Bot.  Q.l. 


1 

9 
30 

8 
11 


*  From  frost  damaged  grove 


TEST  iTO.  1940-3 


97 


Commodity:'  Valencia  orpjnges* 
Loadf  665  Bruce  "boxes  .• 


(  Loaded  April  11,  1940 


Date( 


(  Unloaded  April  15,  .1940 


Loading  point:  Florence  .Villa,  Destination:  ITew  Ydrk.L.Y,    C£R  UO.  FGE  50S14 

Fla.  (Broquinda) 
Service:  Precooled,  initially  iced  with  600  lbs,  of  dry  ice  after  loading.- 
Plugs  in  vents  closed  to  destination. 


Ice  remaining  at:  Destination  15  l"bs,  . 


At  time  of  loading: 

Range  34°  to  52° 

Upon  arrival: 

Doorway-center line 
Bunker- center line 
Side  quarterlength 


S^UIT  TSi^IPSHATUHES 


Average  44  F. 


ToT3  layer 
50.0 
50.5 
50.5 


■iSIGHT  OF  T3ST.  CR.i5ES 


Bo t tog  layer 
46.0 
50.5 
47.0 


Top  Quarterlength     Bottom  Quarterlength 


At  ti_ie  of  loadjng 
V.'hen  unloaded 
Loss  of  V.' eight 


94.8 

9^.5 


96.5 

85.0 


0.5  Ids. 

SU:*iiiS.Y  0?  lilSPSCTIOH  ilOTLS 


1,5  lbs. 


Stems 

G-encral  condition  of  fruit 


Total  fruits  in  test  crate 

Pitting 

Aging 

V/ithered  at  stem  end 
Stem-end  rot 
Penicillium  rot 


V/hen  unloaded 

Fresh  green 
Firm 

To-p  Ql.      Bot.  Ql. 


176 
0 
0 
0 
0 
0 


176 
1 
0 
1 
0 
0 


After  holding  10  days  at  69°  F.; 
655a  rel.?,tive  humidity  

Mostly  fresh  green 
Firm  to  fairly-firm 


Top  Ql. 


0 
5 
18 
14 
4 


Bot.  Ql. 


1 
12 
31 

1 


From  frost  damaged  grove 


TEST  ITO.  1940-3 
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ConiEip.dityi  Valencia  oranges* 
Loa.dl.  756  Bruce  "boxes  ' 


(  Loaded  April  11,  1940 
Date( 

(  Unloaded  April  15,  1940 


Lording  point:  Florence  Villa,  Destinat.ion:l7ew  York,  il.Y.  CAE  NO.  ON  209511 
Florida  (Overhead  Blinker) 

Service;  Precooled  initially  iced  with  6400  lbs.  of  ice  after  loading  (Itera  295) 
vents  closed  to  destination. 


Ice  remaining  at:  Potonac  Yards  4200  los.    At- destination  2000  l"b-s. 

yaUIT  ?BiH?B5ATUBB 


At  time  of  loading: 


Eange  32°  to  50° 


Average  41.1  F. 


Upon  arrival: 


Doorv/ay-centerline 
Bunker- c ent er 1 ine 
Side  quarter length 


Top  layer 
47.0 


Bottom  layer 
42.0 

44.0 


At  time  of  loadinp^' 
When  unloaded 
Loss  of  weight 


45.0 

miGrEi:  OF  TEST  CSaTSI'S 

Top  Quarterlength  Bottom  g?aarter length 
.    .                    96. 5  96.5 
.                        9^.4  95.1 


2.1  l"bs. 

SUi#iAEY  OP  IHSPECTIOlM  NOTES 


1.4  l"bs. 


Stems 

General  condition  of  fruit 


Vrnen  unloaded 

Presh  green 
Pirn  to  feirly 
fi  rm 

To-p  Ql.      Bot.  Q.l. 


I  After  holding  10  days  at  70° P.; 

I  65;o  relative  humidity  

i 

!  Hostly  fresh  green 

I  Pirm  to  fairly  firm 


?0p  Ql. 


Bot.  Q,l. 


Total  fruits  in  test  crate 

175 

176  1 

Pitting 

0 

0  i 

1 

1 

Aging 

0 

0  i 

2 

4 

Withered  at  stem  end 

0 

2  1 

26 

20 

Stem-end  rot 

0 

0  1 

15 

7 

Penicillium  rot 

0 

0  j 

2 

2 

Prom  frost  damaged  grove 


TEST  HO.  1940-3 
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COlviPiLRISOiT  OF  EESULTS  lit  HEAVY  mD  STAITDAED  LOADS 


Increasing  the  number  of  packages  loaded  in  a  refrigerator  car 
has  in  some  instaxices  brought  a  reduction  in  freight  rates  as  i^'ell  as  in 
refrigerption  costs  and  has  effected  other  sayings  to  both  shippers  and 
carriers.    An  effort  was  made  in  this  investigation  to  determine  whether 
heavier  loading  might  be  feasible  with  oranges  ajid  especially  to  learn 
whether  increasing  the  load  from  4  layers  high  to  6  layers  high  would 
have  an  adverse  effect  on  the  condition  of  the  fruit  on  arrival  and  after 
subseauent  holding,  and  on  the  breakage  or  crushing  of  the  bottom  layer 
boxes. 

Two  tests,  one  vrith  precooled  oranges  and  one  with  non-precooled 
oranges,  were  made  to  obtain  information  on  these  points.    The  end  bunker 
car  contained  630  Bruce  boxes,  the  dry  ice  car  contained  663  Bruce  boxes, 
while  the  overhead  bunker  car  contained  756  Bruce  boxes.     Since  the 
standard  load  is  about  420  Bruce  boxes  there  was  thus  an  increase  of  ' 
approxim.ately  38  and  50  percent  in  the  respective  loads.  ■ 

The  first  test  was  made  the  last  v;eek  in  March  and  the  second  about 
the  middle  of  April,  both  with  Valencia  oranges.     The  crates  were  well  " 
filled  and  were  loaded  on  their  sides  in  the  usual  manner.. 

Several  boxes  from  the  commercial  load,  in  addition  to  the  test 
packages,  v^ere  examined  at  time  of  unloading,   special  attention  being  given 
to  the  bottom  layer  of  each  car.    The  test  packages  were  reexamined  a  week 
after  unloading,  corresponding  to  the  tine  ordinarily  required  for  the 
fruit  to  be  sold  and  pass  through  the  consumers  hands. 

There  was  little  difference  in  the  appearance  or  keeping  quality 
of  the  fruit  from  the  vpjrious  parts  of  the  load.     The  bottom  layer  boxes' 
.were  intact  and  shov/ed  no  breakage  or  crushing.     Photographs  taken  during  . 
unloading  in  each  of  the  three  heavily  loaded  c?.rs  are  found  in  Figure  2 
and  show  that  the  loads  were  intact  viith  no  breakage  or  crushing  of  the 
bottom  layer.     The  results  of  these  limited  tests  indicate,  therefore, 
that  it  is  entirely  feasible  to  use  the  heavier  load  under  such  conditions 
as  obtained  in  these  tests.     However,  further  tests  should  be  made  with 
more  tender  varieties  and  possibly  v.dth  heavier  packs  before  drawing  final 
conclusions  as  to  the  advisability  of  increasing  the  minimum  v/eight 
requirement  generally. 


^  100  ^  .  . 


Commodity:  Valencia  Oranges 
Load:  630  Bruce  "boxes 


(  Loaded  March  28,  1940 


Date( 


(  Unloaded  April  1,  1940 


Loading  point  tAuturn dale,  Fla.  Destination:]}Tew  York,      Y.  ■   G2E  10.  JG-S  '51677 

'     •■    ■  (Snd  Bunker)' 

Service:  Hon  precooled  standard  refrigeration  plus  salt; ■ initially  iced  ■ 
"before  loading. 


;ce  renipininf:;  at: 


FaUIT  ThS'IPSBATURES 


At  time  of  loadinA': 

Range  59°  to  70° 

Upon  arrival: 

Do  or way- c  ent  er li  ne 
Bunker-center line 


At  time  of  loading 
V/hen  unloa.ded 
Loss  of  weight 


Average  69.7  I, 


Top  layer 
50.0 

'    '  50.5 

'^ySIGHE'  0?  TEST  C2AT3S 


Bottom  layer 
32.5 

31. 


Toi3  Quarter  length     Bottom  Quarter  length 


99.3 
98.4 


95.2 

94.5 


.9  lbs. 

SUi'il'iARY  0?  lUSPECTICn  ITOTES 


.7  lbs. 


i  After  holding  10  days  at  70°  ; 

j  60^  relative  hvimidity  

1 
I 

j  Half  green,  half  gray 

;  Many  badly  withered  and  aged 


Stems 

General  condition  of  fruit 


t/hen  unloaded 

I'resh  green 
Dull;  few  wilted. 


TOTD  Ql. 

Bot.   Ql.  i 

1 

TOTD  Ql. 

Bot.  Ql. 

Total  fruits  in  test  crate 

176 

176 

Pitting 

6 

1 

10 

Aging 

4 

0 

15 

47 

Withered  at  stem  end 

12 

11 

30 

39 

St en- end  rot 

0 

0 

27 

11 

Penicillium  rot 

6 

0 

33 

11 

TEST  NO. 

1940-2 
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Commodity:  Valencia  Oranges* 
Load:  630  Bruce  boxes 


(  Loaded  March  28,  1940 


Date( 


(  Unloaded  April  1,  1940 


Loading  point:  Auburndale , Fla .  Destination:  HewYork.H.Y.     CAB  W,  TGS  51677 

(Und  bunker) 

Service:  Ton  precooled  standard  refrigeration  plus  salt;  initially  iced  ■ 
before  loading 


Ice  remaining  at: 


JP.UIT  TSi^iPBRATUxlES 


At  time  of  loading: 

0  o 
Range  69    to  70 

Upon  arrival: 

Do  o  rway- cent  e  r 1 i ne 

Bunker- center line 


At  time  of  loading 
ifeen  unloaded 
Loss  of  v/eight 


Average  69.7"  j'. 


Top  layer 
50.0 

50.5 

mi&ELOI  T3ST  CHATSS 


Bottom  layer 
32.5 

31.0 


Top  Q;ae.rter length      Bottom  Quarterlength 


S5.5 
93.9 


94.4 
94.3 


1.6  lbs. 

SFi^MART  OJ  IITSFSCTIOIT  iJOTSS 


0.1  lbs. 


When  unloaded 


Jresh,  green 


Stems 

General  concition  of  fruit    Fairly  firm 


Top  Ql.' 

Bot.  31.- 

Top  Ql. 

Bot.  Ql. 

Total  fruits  in  test 

crate  176 

176 

Pitting 

0 

0 

2 

1 

Aging 

0 

0 

0 

0 

V.'ithered  at  stem  end 

1 

0 

8 

9 

Stem-end  rot 

0 

0 

0 

0 

Penicillium  rot 

1 

0 

2 

2 

After  holding  10  days  at  70  P. ; 
60'-^  relative  humidity  

S'resh  green 
Fevr  wilted  '■ 


From  frost  danaged  grove 
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Commodity;  Valencia  Oranges*  (  Loaded  March  28,  1940 

bateC 

Load:  663  Bruce  "boxes  (  Unloaded  April  1,  1940 

Loading  point :  Auburndale,  Fla.  Destination:  iTew  York,  il.Y.  CAR  ITO.  FGS  50214 

(Broquinda) 

Service:  i\ion  precooled  initially  iced  i-dth  4158  lbs.  dry  ice  after  loading 


Ice  remaining  at:  Destination  0  lbs. 


ZRUIT  T3i4pERATUKBS 


At  time  of  loading; 

Range  68°  to  72° 

Upon  arrival: 

Doorway-centerline 
CJaarterlength  side 
Under  bunker 


-op  layer 
63.0 
62.5 
63.0 

vraiOHT  OF  TSST  CRATES 


Average  70  F. 


Bottom  layer 
53.5 
51.5 
56.0 


At  time  of  loading 
When  unloaded 
Loss  of  weight 


Top  Q;-aarterlength     Bottom  Q;aarterlength 
94t.5  97.4 


93.6 


j6.7 


1 


.9  lbs. 

SUi^iARY  OF  IlTSPECTIOif  H0TL3 


.7  lbs. 


Stems 

G-eneral  condition  of  fruit  Firm 

T0T3  Ql. 

Total  fruits  in  test  crate  176 
Pitting  1 
Aging  0 
Withered  at  stem  end  0 
Stem-end  rot  0 
Penicillium  rot  1 

*From  frost  damaged  grove 


When  unloaded 


Green  fresh 


I  After  holding  10  days  at  70°  F.; 
1   60/0  relative  humidity  . 

j  i'iostly  green  fresh,   some  dry 
I -Firm  to  fairly  firm 


Bot.  Ql. 

176 
1 

0 
0 
2 

0 


To-p  Ql. 


Bot.  Ql. 


TSST  HO.  1940-2 
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Commodity:  Valencia  Oranges* 
Load:  756  Bruce  "boxes 


(  loaded  harch  28,  1940 
Date( 

(  Unloaded  April  1,  1940 


Loading  point:  Aubumdale.Pla.  iuestinftion:  llevi  Tork.lT.Y.  CAE  UO.  ClI  209511 

(Overhead  Bunker) 

Service:  i"on  precooled  standard  refrigeration  plus  salt  initially  iced  after 
loading 


Ice  renaining  at:    Destination  1000  Its. 


JRUIT  TMPKRATIHES 


At  time  of  loadinja;: 

Range  67°  to  80° 

Upon  arrival: 

D  0  o  r  v/ay-  centerline 
^iaarterline  side 
Under  Bunker 


Top  layer 
50.0 
48.0 
49»5 

'>\fEIC-ET  0?  T3ST  CilAiTES 


Average  71  7, 


Bottom  layer 
38.5 
41.5 
42.0 


^op  Quarter length     Bottom  Quarter length 


At  time  of  loading 
When  unloaded 
Loss  of  veight 


95.4 


54,5 


95.0 
93.5 


0,9  Ihs. 

SUl'i.^iAEY  C?  IIJSPEGTIOIT  NOTES 


1.4  Ihs. 


■  - 

After  holding 

10  days  at  ' 

When  unloaded  ' ' 

60^  relative 

humidity 

Stems  Fresh 

green 

Fairly  fresh, 

green 

General  condition  of  fruit  Firm 

Firm  to  fairly  firm 

TOTD  51. 

Bot.  0.1. 

Top  Q.I. 

Bot.  Ql. 

Total  fruits  in  test  crate  176 
Pitting  1 

176 
1 

-    -  • 

3 

3 

Aging  0 

0 

1 

0  ' 

k/ithered  at  stem  end  0 

1 

1 

5 

Stem-end  rot  1 

0 

3 

4 

Penicillium  rot  2 

0 

4 

1 

Prom  frost  damaged  grove 

TEST  NO.  1940-2 
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Commodity:  Yalencia  oranges* 
Load:  630  Bruce  boxes 


Date( 


(  Loaded  April  11,  1940 


(  Unl6aded  Aptil  l5,  1940 


Loading  point rfflorence  Villa  Destination:  ¥ew  Yorv,  !T.T.     GAP.  KO.  J'GE  51677 

.   S'lorida  (3nd  Bunker) 

Service:  Precooled,  initially  iced  with  8000  lbs.  of  ice  after  loading -(item  295) 
plugs  in  vents  closed. to  destination. 


Ice  remaining  at:  rotomac  Yards  5000  lbs.    At  destination  4^iOO  lbs. 


FaUIT  T3i'-IPSEATLiIias 


At  time  of  loading: 

0  0 

Hange  31    to  45 


Upon  arrival: 

Doorway- centerline 
Bunker-^centerline 


Top  layer 
43.5 

43.5 

VSIGET  OF  T2ST  CSAT3S 


Average  39" 


Bottom  layer 
37.0 

34.0 


At  time  of  loading 
When  unloaded 
Loss  of  weight 


?op  Quarterlength     Bottom  Quart erlength 
96.5  97,8 
94.1  95.2 


2.4  lbs. 

SlL^i.-iiiHY  OF  IMSPECTI0iriT0T:3o 


2.6  lbs. 


After  holding  10  days  at  69°  F. ; 


Vfiien  unloaded 

BSfi  relative 

humidity 

Stems 

?resh 

green 

Mostly  fresh 

green 

G-eneral  condition  of 

fruit  Firm 

Firm  to  fairly  firm 

Top  Ql, 

Bot.  Qa. 

Top  0,1. 

Bot.  Q.I. 

Total  fruits  in  test 

crate  176 

176 

Pitting 

2 

0 

1 

'l  „ 

Aging 

0 

T 
J. 

5 

9. 

Withered  at  stem  end 

0 

0  ■ 

12 

30 

St em- end  rot 

0 

1  '■• 

12 

8 

Penicillium  rot 

0 

0 

3 

11 

*From  frost  damaged  grove 


TEST  NO.  1940-3 
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Commodity:  Valencia  oranges* 
Load:  663  Bruce  boxes 


(  Loaded  April  11,  1940 


Date( 


(  Unloaded  April  15,  1940 


Loading  point:  Florence  Villa    Destination:  Hew  York,  iT.Y.  CAR  IIO.  FGS  50214 

Fla.  (Broquinda) 
Service:  Precooled,  initially  iced  v;ith  600  lbs.  of  dry  ice. 
plugs  in  vents  closed  to  destination. 


Ice  remaining  at:  destination  15  lbs. 


TEI-ix-ElZATUIGS 


At  time  of  loading: 

Range  34°  to  52° 


Upon  arrival: 


Doorway-center line 
Bunke  r-centerline 
Side  anarterlength 


At  time  of  loading 
When  unloaded 
Loss  of  weight 


Average  44  F, 


Top  layer 

50.0 

50.5 
,  50.5 


Bottom  layer 
45.0 
50.5 
47.0 


WBIG-ET  01  T3ST  CRATES 

Top  Q.uarterlength     Bottom  Quarter  length 


94.8 
94.3 


96.5 
95.0 


0.5  lbs. 

SUI^URY  0?  ISTSPaCTIOH  HOTSS 


1.5  lbs. 


After  holding  10  days  at  69°F. ; 


When  unl 

oaded 

65-/0  relative 

humidity 

Stems 

?resh  green 

Mostly  fresh  green 

General  condition  of  fruit 

Firm 

Firm  to  fairly  firm 

Top  01. 

Bot.  QI. 

Top  0,1. 

Bot.  oa 

Total  fruits  in  test  crate 

176 

176 

Pitting 

0 

1 

0 

1 

Aging 

0 

0 

5 

12 

Withered  at  stem  end 

0 

1 

18 

31 

Stem-end  rot 

0 

0 

14 

4 

Penicillium  rot 

0 

0 

4 

1 

From  frost  dam^.ged  grove 

T3ST 

NO.  1940- 

1 


Co,m!nodity;-:  "Valencia  oranges* 
Loa<i:  756  Bruee  boxes 


(  Loaded  April  11,  1940 
Date( 

r        •(  Unloaded  April  15,  194' 


Loading  point:  Florence  "Villa'  Destination:  Kew  York,  H.Y-.  ,;CAR  NO.  Gil  209511 

■   ^  ..  (Overhead  "bunker) 

Service:  Precooled  initially  iced  with  6400-  lbs.  of  ice  after  loading  (Item  295) 
vents  closed  to  destination. 


f 


Ice  remaining  at:  Potomac  Yards  4200  lbs.    At  destination  2000  lbs. 


IRUIT  TSivlPSSATimaS 


At  time  of  loading; 

0  0  .  ■. 

Hange  32    to  50 

Upon  arrival: 

Doorway-cent or line 
Dunke  r-"  c  ent  e  r  1  ine 
Side  quarterlength 


Top  layer 
47.0 

45.0 

WEIGHT  0?  TEST  CHAT3S 


Average  41,1  5". 


Bottom' layer 
42.0 

^4.0 


At  time  of  loading 
^rfhen  unloaded 
Loss  of  weight  . 


Top  Quarterlength     jjottom  Quarter  length 
96.5  lbs.  96.5  lbs.  ■ 

94  „  4     "  95.1 


2.1  " 

SITfe-iAilY  •  Qg '  iUSPgCTI  OB  JJOTS S 
■'  teen  unloaded 


1.4 


After  holding  10  days  ?t  69°  F. ; 


Stems 

Fresh 

green 

Mostly  fresh  green 

Generc?,l  condition  of 

fruit  Pirm 

to  fairly 

Pirm  to  fairly 

firm 

firm 

'Top  01. 

3ot.  01. 

Tov  Ql. 

•  Bot.  i 

Total  fruits  in  test 

crate  176 

175 

Pitting 

0 

0 

\  1 

1 

Aging 

0 

0 

2 

4 

V/ithered  at  stem  end 

•  0 

2 

26 

20 

Stem-end  rot 

0 

0 

15 

7 

Fenicillium  rot 

0 

0 

2 

■.  2 

*Prom  frost  dainaged  grove 


TEST  NO.  1940-3 
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INFLIISHCE  0?  CASBOiJ  DIOXIDE  G-A3  01  OHM^GBS  IN  TEAilSIT 


Carlion  dioxide  gas  (o'btained  from  su^blimating  dry  ice)  is  knov/n 
to  furnish  a  rapid  method  of  retarding  s(^ftening  and  decay  of  certain 
fruits.     Brooks,  Bratley,  and  McCollochi/   report  that  2  or  3  days' 
exposure  to  concentrations  of  carton  dioxide  gas  varying  from  60  percent 
to  30-  percent  had  no  injurious  effect  on  the  flavor  or  appearance  of 
oranges  "but  delayed  the  development  of  stem-end  rot  and  penici Ilium  rot 
for  12, to  48  hourso 

The  influence  of  carbon  dioxide  gas  treatments  on  oranges  in 
transit  v'as  studied  in  three  tests;  for  purposes  of  comparison,  ship- 
ments v/ere  included  that  received  no  treatment  v/ith  the  gas.     The  first 
test  was  made  in  January  v/ith  nonprecooled  fruit,  the  gas  being  obtain- 
ed from  190  pounds  of  dry  ice  placed  in  the  bunkers  (half  in  each 
bunker)  on  top  of  the  water-ice  after  the  car  was  loaded.     The  concen- 
tration of  gas  in  this  car  reached  a  maximum  of  3  percent  shortly  after 
loading  but  by  the  time  of  arrival  at  Potomac  Yards  it  had  dropped  to 
less  than  1  percent.     The  fruit  in  this  car  v;as  compared  with  that  in 
a  similar  car  which  had  no  dry  ice  but  was  otherwise  refrigerated  the 
same. 

There  was  about  10°  difference  between  fruit  temperature  in  the 
two  cars  at  time  of  arrival,  but  no  decay  in  either  car  at  that  time, 
and  the  penici Ilium  rot  that  developed  during  the  holding  period  of  one 
week  was  probably  caused  by  bruises  or  rough  handling  before  shipment 
rather  thaja  by  transit  conditions. 

The  second  test  was  made  the  latter  part  of  March  with  a  special 
refrigerator  car  equipped  with  the  Broquinda  system  of  refrigeration 
which  uses  dry  ice  as  a  refrigerant.     This  car  is  so  arranged  that  part 
or  all  of  the  gas  can  be  released  into  the  car  or  vented  to  the  outside. 
In  this  test,  part  of  the  gas  was  released  in  the  body  of  the  car,  and 
the  concentration  was  kept  above  20  percent  during  the  entire  trip. 
Comparison  was  made  betv/een  non-precooled  fruit  in  this  car  and  similar 
fruit  in  a  comparable  insulated  end  bunker  car  handled  in  the  convention- 
al way  with  water-ice  only  for  cooling. 

The  third  test  was  with  the  same  car  described  in  the  second 
test  and  was  conducted  in  the  same  way  except  that  the  fruit  was  pre- 
cooled.     The  gas  concentration  i"as  above  20  percent  only  as  far  as 
Savannah,  G-a.  beyond  which  it  v/as  reduced  to  between  5  percent  and  10 
percent  for  the  rest  of  the  trip. 

There  were  no  differences  in  the  appearance  or  condition  of  the 
fruit  in  any  of  the  tests  that  could  be  attributed  to  carbon  dioxide 
gas.    The  flavor  of  the  fruit  was  not  affected  in  either    the  first 
test  or  the  third  test  but  in  the  second  test  there  was  a  slight 
carbonated  or  off-flavor  at  time  of  tualoading.     However,  this  disap- 
peared within  a  short  time,  and  therefore  probably  was  due  to  the 
high  connectration  of  gas  present  at  time  of  unloading,   a  condition 
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found  only  in  this  one  .  test. 

There  was  so  significant  difference  in  the  amount  of  decay  on 
•arrival  or  after  holding  7  to  10  days,  in  the  test  fruit  from  the  cats 
supplied  with  carbon  dioxide  gas  and  the  check  cars  v/hich  had  no  gas 
treatment  en  route. 

.     '  .   The  results  of  these  tests  on  oranges  are  of  special  interest  in 
view  of  the  fact  that  carbon  dioxide  has  been  proved  to  retard  or  control 
some  decay  organisms.     However  orange  shippers,  especially  in  California, 
have  been  afraid  to  use  gas  treatments  because  of  possible  injurious 
effects  on  the  fruit.    Although  no  particularly  beneficial  results  were 
secured  in  these  tests  it  was  demonstrated  that  the  fruit  was  not 
adversely  affected  by  rather  high  concentrations  of  the  gas  during  the 
transit,  period  from  Tlorida  to  Sew  York. 
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Commodity:  Pineapple  oranges 
Load:  400  standard  boxes 
Loading  point:  Maitland,  Fla.  Destination:  New  York,  N.Y.  CAHNO.FGS  36354 


(  Loaded  January. 25,  1940 
Date( 

(  Unloaded  January. 29, .1940 


Service:  Initially  iced  with  6000  Ybs.  of  ice  after  loading  (Item  295).  Ice- 
removed  at  rotomac  Yards  2  heaters  installed  and  lighted.  .  , 


Ice  remaining  at: 


At  time  of  loading: 


Range  43°  to  50° 


Upon  arrival ' 

Doorway-cent erline 
Bunker-center line 


At  time  of  loading 
When  unloaded 
Loss  of  weight 


Average  ■'46°  I, 


Top  layer 
46.5 

48.0 

w-SIG-HT  or  TLST  CRATES 


Bottom  layer 

40  ■ 

■  39.5 


Top  Quarter  length     Bottom  Q,uarterlenfcth 


98.0 
98.0 


100.6  Ihs. 


0  lbs, 

SUl^iARY  OF  IjnTSPECTIOH  NOTES 


VTien  unloa-ded 


After  holding  7  days  at  65°  ?. ; 
47^  relative  humidity 


Stems 

Fresh 

and  green 

Fairly  fresh  and  green 

General  condition  of 

•fruit  Firm 

Generally 

firm;  several  fairly 

!  firm  few  withered 

ToiD  '0.1. 

Bot.  Q,l. 

Top  0,1. 

.Bot.  Q.I. 

Total  fruits  in  test 

crate  176 

176 

1 

Pitting 

14 

10 

\  50 

47 

Aging 

0 

0 

'  3 

0 

Withered  at  stem  end 

0 

0 

i  8 

3 

St em- end  rot 

0 

0 

;  0 

0 

Penicillium  rot 

0 

0 

i  11 

,6 

TEST  NO.  1940-1 
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Commodity:  Pineapple  oranges 
Load:  400  standard  "boxes 
Loading  point:  Maitland,  ?la.  Destination:  ITew  York,  IT.Y.     OAR  HO.  FG-3  36405  I 


(  Loaded  January  25,  1940 
Date( 

(  Unloaded  January  30,194C 


Service:  Hon  precooled  initially  iced  with  6000  ITds.  of  ice  plus  190  lbs.  dry 
ice  in  bunkers.     Ice  removed  at  Potomac  Yards,  2  heaters  installed  and  lighted 


Ice  remaining  at: 


PHUIT  TIuiiPEEATUISS 


At  time  of  loading: 

Range  45°  to  51° 

Upon  arrival: 

Doorway-cent erline 
Bunker-centerline 


At  time  of  loading 
ViThen  unloaded 
Loss  of  weight 


Average  47°  P. 


Top  layer 
57 


Bottom  layer 
43.5 

51.5 


60.5 

WEIGHT  OP  T3ST  CRATES 

Top  Q,uarterlength     Bottom  Q.uarterlength 
102.6 


102.6 


100.4 
100.2 


0.0  lbs. 

SUI^^ARY  OP  IITSPECTIOH  NOTES 


0„2  lbs. 


When  unloaded 


After  holding  7  days  at  65°  P. 


Stems 

Green 

end  fresh 

1     

1 

I  Pairly  fresh  and  green 

General  condition  of  fruit 

Firm 

j  Generally  firm. 

Several 

1  fairly  firm;  few 

withered 

To-D  Q.I. 

Bot.  Q,l. 

I       Top  0,1. 

Bot.  QI. 

Total  fruits  in  test  crate 

176 

176 

Pitting 

10 

13 

I  25 

56 

Aging 

0 

0 

!  5 

5 

'Withered  at  stem  end 

0 

w 

3 

Stem-end  rot 

0 

0 

i 

i  0 

0 

Penici Ilium  rot 

0 

0 

i  10 

7 

TEST  HO.  1940-1 
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Commodity:  Valencia  Oranges* 
Load:  630  Sruce  TDOxesl 
Loadijig  ..point :  AulDurndale, ?la.  Destination:  Hew  York, II. Y.  CAR  NO.  51677- 


(  Loaded  March  28,  1940 
Date( 

(  Unloaded  April  1,  1940 


Service:  "Jon  preceded  standard  refrigeration  plus  salt;  initially,  iced 
"before  loading 


Ice  remaining  at: 


FRUIT  T3i^iP3EA?UIl3S 


At  time  of  loadir,^; 


Range  69°  to  70^ 


Upon  arrival:. 

Doorway-center line 
Bunker-center line 


At  time  of  loading 
When  unloaded 
Loss  of  weight 


Average  69.7°  F. 


Top  lay?r 
5u„0 

50.5 

1V3IG-HT  01  T2ST  CRATES 


?ottom  layer 
£2.5  . 

31.0 


Top  Q.'^-arter length      Bottom  Quarterlength 


95»5 
93.9 


94e4 

94„3 


1,5  Ills. 
SUi#iARY  or  IIJSPSCTION  ITOTSS 


0.1  lbs. 


When  unloaded 


Presh,  green 


;  After  holding  10  days  at  70  I. ; 
;  60'^  relative  humidity  


Stems 

General  condition  of  fruit      Fairly  firm 

ToTD  Q.I.      Bot.  QI. 


Jresh  green 
5'ew  wilted 

T0T3  QI. 


Bot.  Q.I. 


Total  fruits  in  test  crate  176 
Pitting  0 
Aging  •  ■  0 
Withered,  at  stem  end  1 
Stem-end  rot  0 
Penicillium  rot  1 


176 
0 
0 
0 
0 
0 


2 
0 
8 
0 
2 


1 
0 
9 
0 
2 


*Prom  frost  damaged  grove 


T3ST  m.  1940-2 
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(  Loaded  March  28,. 1^40 


Conmodity:  Valencia  Oranges* 

Date 

Load:  630  Sruce- boxes      ■   ..  ''o  '  : .    ■■  •  .  ^  ,.....(  Unloaded. April,  1^  1940 

Loading  point":  Aubiitidale 5  Fla,  Destination:  Hew  YoTk,  I^i  Y.  .  CAE  NO.  IG3  51677  . 


Service:  lion  precooled  standard  refrigeration  plus  salt;  initially  iced 
before  loading. 


Ice  remaining  at: 


At  time  of  -loadinfe-; 

Range  69°  to  70° 

Upon  arrivals 

Doorway-centerline 
Bunker-centerline 


At  time  of  loading 
¥h5n  -unloaded 
Loss  of  v/eifeht 


Average  69.7  F. 


Sop  layer 
50.0 

50.5 

V^'SIOET-  OF  T3ST  CPA'TSS 


Bottom  layer 
32.5 

31. 


Top  Q,uarter length     Bottosa  Q.uarterlength 

99.3  .95.2 

93.4  94.5  .  . 


SulyMAai  OF  IN3PECTI01T  iTOTFS 


.7  lbs. 


I  After  holding  10  days  at  70 °F 


When  -unloaded  . 

j  60^  relative 

humidity  . 

Stems 

Fresh 

green 

[  . 

:  Half  green. 

half  gray 

G-eneral  condition  of 

fruit 

Dull; 

few  wilted 

1  Many  badly  trrithered  and 

Top  Q.I.  " 

Bot.  01. 

1        Top  Q.I. 

Bot.  0.1. 

Total  fruits  in  test 

crate 

176 

176 

Pitting 

5 

1 

i  1 

10 

Aging 

4 

0 

i  15 

47 

'withered  at  stem  end 

12 

11 

!  30 

39 

Stem-end  rot 

0 

0 

1  27 

11 

Fenicillium  rot 

5 

0 

i  33 

11 

Frost  free  fruit 


T3ST  IvO.  1940-2 
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(  Loaded  iiarch  28,  1940 


Commoditsr:  -Valencia  Oranges* 

Date( 

Load:  663  Bruce  "boxes  (  Unloaded  April  1,  1940 

Loading  point :Au'burndale,Fla.  Destination ;iTew  York,  IT.Y.  CAP.  WO.  FG-S  50214 
Service*  ilon  preeooled  initially  iced  with  €158  l"bs.- ■  dry  ice  after  loading  ■ 


Ice  remaining  at;  Destination  0  I'bs* 


At  time  of  loadinff^ 

Range  68°  to  72° 


Upon  arrival' 


Doorway-cent erline 
(Quarter length  side 
Under  iDunker 


At  time  of  loading 


When  unloaded 


Loss  of  weight 


Average  70  I. 


±ov  layer 
63  eO' 
62.5 
63.0 


vraiGIIE  01  T23T  CHATES 


Bottom  layer 
53.5 
51.5 
56.0 


Top  Quarter length     Bottom  Quart erlength 


93,6 


97.4 

95.7 


,9  lbs. 

SUl^A'iJL^  01  IiTS?i]CTI01^  SfOTSS 


.7  lbs. 


Stems 

G-eneral  condition  of  fruit  Firm 

Top  0.1. 

Total  fruits  in  test  crate  176 
Pitting  1 
Aging  0 
withered  at  stem  end  0 
Stem-end  rot  0 
Penicillium  rot  1 


When  unloaded 


Green  fresh 


;  After  holding  10  days  at  70°  F. ; 

;  60^/0  relative  humidity  

I 

i  Mostly  green  fresh,   some  dry 
i  Firm  to  fairly  firm 


Bot.  ^1. 

176 
1 

0 
0 
2 
0 


Top  0,1. 


Bot.  0.1. 


1 
0 
0 
6 
2 


'From  frost  damaged  grove 


T3ST  NO.  1940-2 
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Commodity:  Valencia  oranges* 
Load:  630  Bruce  "boxes 


Date( 


(  Loaded  April  11,  1940 


(  Unloaded  April  15,  1940  | 


Loading  point:  Florence  Villa    Destination:Kew  York,  11. Y.  CAE  ITO.  FG-3  51677 

Ilorida  ... 
Service:  -"^recooled,  initially  iced  with  8000  lbs.  of  ice  after  loading  (item  295) 
plugs  in  vents  closed  to  destination.  . 


Ice  remaining  at:  Potomac  Yards  5000  lbs.    At  destination  440  lbs. 


FRUIT  T»E[RATUE33 


At  time  of  loading; 


Range  31°  to  45° 


Upon  arrival: 

Doorway-centerline 
Bunker-cent erline 


Top  layer 
43.5 

43.5 

WSI&EI'  0?  T3ST  CEATSS 


Average  39  F. 


Bottom  layer 
37.0 

34.0 


Top  Quarterlength     Bottom  Quarter length 


At  time  of  loading 
When  unloaded 
Loss  of  w'eight- 


96.5 

94.1 


97.8 
95.2 


 ■    2.4  lbs. 

■S"j]:#lAiiY  OF  IHSPECTIOH  ilOTES 


2.6  lbs.; 


Stems 

Gene r 3.1  condition  of  fruit 


Total  fruits  in  test  crate 
Fitting- 
Aging 

Withered  at  stem  end 
Stem— end  rot 
Penicillium  rot 


When  unloaded 

-  Fresh  green 
Firm 

Top  Q.l.      Bot.  QI. 


After  holding  10  days  at  69°  F. ; 
65/0  relative  humidity  ^  , 

^Mostly  fresh-green- 
Firm  to  fairly  firm 

To-13  01.        Bot.  Q.l. 


176 
2 

0 
0 
0 
0 


176 
0 
1 
0 
1 
0 


1 

5 
12 
12 

3 


1 
9 

30 
8 
11 


'From  frost  dajnaged  grove 
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■   Commodity:  Valencia  oranges* 
Load:  653  Bruce  toxes 


Date( 


(  Loaded  April  11,  1940 


(Unloaded  April  15,  1940 


Loading  point:  Florence  Villa    Destination :l\iew  York,  K.T.  CAR  NO.  ?GE  50214 

ria.  (Broquinda) 
Service:  Precooled,  initially  iced  with  600  Tos.  of  dry  ice, 
plugs  in  vents  closed  to  destination. 


Ice  remaining  at:  Destination  15  lbs. 

FRUIT  T5i4P3aATuT!aS 

At  time  of  loading; 

0  0 

■Eange  o4    to  52 


Average  44°  1. 


Upon  arrival: 


Doorway-center line 
Bunker- center line 
Side  quart erlength 


Top  layer 
50.0 
50.5 
50.5 

Vrai&HT  05^  TUST  CRaTSS 


jjottom  layer 
46.0 
50.5  . 
47.0 


At  time  of  loading 


When  unloaded 


Loss  of  v;eight 


Top  Quarter length 
94.8 
94.3 
0.5  lbs. 

SU.-ai':AS.Y  0?  liTSPSCTION  NOTES 


Bottom  Qiiarterlength 
96.5 
95.0 
1.5  lbs. 


When  unloaded 


Stems 

Presh  < 

green 

General  condition  of 

frj.it 

Pirm 

Top  Q.l. 

Bot.  Q.l. 

Total  fruits  in  test 

crate 

176 

176 

Pitting 

0 

1 

Aging 

0 

0 

Withered  at  stem  end 

0 

1 

Stem-end  rot 

0 

0 

Penicillium  rot 

0 

0 

!  After  holding  10  days  at  69  P.  ; 
!  65^3  relative  humidity  

I 

I  Mostly  fresh  green 
I  Pirm  to  fairly  firm 


Top  Ql. 


Bot.  Q,l. 


0 
5 
18 
14 
4 


1 
12 
31 
4 
1 


*  Prom  frost  damaged  grove 


IS  ST  NO.  1940-3 
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COi.'iPiiB.ISOSI  0?  E3SULTS  liT  STAilDAElD  EITD  BUiJKER  CAR  MID  A 


,.  SliilXAR  CAE  E^UIPPSD  wITE  M0YABL3  P^^ETITIOUS. 

There  has  been  some  interest  in  a  type  of  refrigerator  car 
which  would  accommodate  more  than  one  lot  of  fruit  in  order  to  take 
care  of  smaller  markets  or  of  2  or  more  dealers  in  the  same  or  nearby- 
markets.    An  overhead  bunker,  two  compartment,  4-door  car  is  being 
considered  for  this  service  on  the  Pacific  Coast.     In  the  1940  tests 
from  Florida  it  was  decided  to  determine  vrhether  an  ordinary  end 
bunker  car  could  be  adapted  to  the  purpose  by  use  of  movable  screen- 
bulkheads,  which  could  be  locked  in  place  wherever  desired  in  the 
loading  space.     Such  an  arrangement  had  already  been  worked  out  by 
the  Pruit  G-rowers  Express  Co.  and  a  car  thus  equipped  was  used  in  2 
tests  in  comparison  with  a  standard  car.    The  specially  equipped  car 
contained  2  movable  bulkheads  so  that  it  was  divided  into  3  compart- 
ments (of  equal  size  in  these  tests)  but  the  aggregate  load  was  equal 
to  a  standard  carload.    The  partition  was  constructed  of  heavy  mesh 
wire  screen  and  was  rigidly  supported  by  a  frame  locked  in  place  to 
the-  v/alls  of  the  car.    with  this  arrangement  little  effect  on  the 
temperature  of  the  load  attributable  to  the  partitions  was  anticipated. 
In  the  first  test  conducted  in  March  the  cars  were  loaded  with  non- 
precooled  fruit  and  were  initially  iced  with  6000  pounds  of  ice  after 
loading.     The  second  test  conducted  in  April  was  with  preceded  fruit, 
the  cars  being  initially  iced  vrith  8000  pounds  of  ice  after  loading. 

As  could  be  anticipated  from  the  nature  and  arrangement  of  the 
partitions,  there  was  no  significant  difference  between  the  transit 
temperatures  in  the  2  cars  in  either  test  or  in  the  condition  of  the 
fruit  upon  arrival  or  after  holding.     It  appears,  therefore,  that  if 
there  is  a  demand  for  facilities  for  less  than  carload  lots  the  mov- 
able screen-bulkhead  arrangement  used  in  these  tests  can  be  utilized 
and  that  2  or  5  lots  of  fruit  can  be  carried  thus  in  one  car  as 
satisfactorily  as  an  entire  carload  in  the  same  type  of  car. 
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(  Loaded  Harch '28,  1940 


Commodity:  Valencia  Granges* 

Date( 

Load:  403  standard  boxes  (  Unloaded  April  1,  1940 

Loading  point:Lake  Wales, Pla.  Destination;Nev;  York,  N.Y,  CAR  NO.  NX  1913 


Service:  lion  precooled  initially  iced  6000  l"bs.  ice  after  loading  (item  295) 
plugs  in  vents  closed  to  destination. 


Ice  remaining  at:  Hamlet  3300  Its.  at  destination  0  11) s. 


FRUIT  TWERATURES 


At  time  of  loading: 

Range  72°  to  73° 


Upon  arrival: 

Doorway-cent erline 
Sunker-centerline 


At  time  of  loading 
When  unloaded 
Loss  of  weight 


Average  75  F. 


Top  layer 
65.0 

66.5 

Vffil&ET  OjT  TSST  crates 

Top  Quarterlength 
95.1 
95.6 
1.5  lbs. 
SUMMARY  01  IITSPECTION  H0T2S 


■dottom  layer 
50.5 

50. 


Bottom  Quart erlength 
95.3 
94.1 
1.2  lbs. 


Stems 

General  condition  of  fruit 


Total  fnaits  in  test  crate 

Fitting 

Aging 

'Zither ed  at  stem  end 
Stem-end  rot 
Penicillium  rot 


VJhen  unloaded 

Fresh  green 
Firm 

Toy  Q.l.       Bot.  Ql. 


j  After  holding  10  days  at  70  F. ; 

1  60-,3  relative  humidity  

i 

j  Fresh  green 
7ery  slightly  more  wilted  than 
other  lots. 


176 
0 
0 
0 
0 
0 


176 
2 
0 
0 
0 
0 


To-p  Q.I. 


0 
0 
7 
11 

0 


Bot.  QX, 


0 
3 
10 
4 
2 


*  From  frost  damaged  grove 


TEST  HO.  1940-2 
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Commodity:  Valencia  Oranges* 
Load:  402  standard  "boxes  . 
Loading  point:  Lake  Wales, Pla.  Destination :I'Iew  York,  N.I.  CAR  NO,  1GB  37102 


(  Loaded  March  28,  1940 
Date( 

(  Unloaded  April  2,  1940 


Service:  Hon  precooled,  6000  lbs.  ice  after  loading,  plugs  in  vents  closed 
to  destination. 


Ice  remaining  at:  Hamlet  3400  I'bs.  at  destination  0  lbs, 

IRUIT  raPSRATTJBES'' 


At  time  of  loading: 

Range  71°  to  74° 

Upon  arrival:  ■> 

Doorway-centerline 
BTonk  er-  c  en  t  e  r  1  i  ne 


Average  72 


?op  layer 
64.5 

65.0 

WEIGHT  OP  T3ST  CEATES 


Bottom  layer 
54.0 

50.5 


Top  Qigarterlength     Bottom  Quarter  length 


At  time  of  loading 
When  unloaded 
Loss  of  weight 


94.6 
93.3 


96.6 
no  weight  N,  Y. 


1.3  lbs. 

oUIvMARY  Or  INSPECTION  NOTES 


When  unloaded 


Stems 

Green 

f  re  sh 

General  condition  of 

fruit  Firm 

TOTD  Ql. 

Bot 

.  Q,l. 

Total  fruits  in  test 

crate  176 

176 

Pitting 

0 

0 

Aging 

0 

0 

Withered  at  stem  end 

0 

0 

Stem-end  rot 

2 

0 

Penicilliuri  rot 

0 

0 

i  After  holding  10  days  at  70°  I.; 
I  60^  relative  humidity  


Green  fresh 

Firm  to  fairly  firm 

Top  0.1.    .  Bot.  0,1. 


0 
0 
4 
12 

0 


From  frost  damaged  grove. 


0 
2 
2 
1 
2 

TEST  NO.  1940-2 


-  119  ~ 


(  Loaded  March  28,  1940 


Commodity:  Valencia  Oranges* 

I)ate( 

Load:  402  standard  toxes  (Unloaded  April  2,  1940 

Loading  point:  Lake  Wales, Fla.  Destination:  New  York,  IT.Y.  CAR  W.  FG-E  37102     ■  - 

Service:  Hon  precooled,  5000  lbs.  ice  after  loading,  plugs  in  vents  closed 
to  destination. 


Ice  remaining  at:  Hamlet  3400  ITds.  at  destination  0  lbs. 


JSUIT  TSlyiPSRATUESS 


At  time  of  loading; 

^  0  ^     _  n 

Range  71    to  74 


Upon  arrival: 

Doorvay-centerline 
Bunker- c en t 8 r 1 i ne 


Average  72°  F. 


Top  layer 
64„5 

65„0 

wHIGET  0?  T3ST  CRATES 


At  time  of  loading 
When  unloaded 
Loss  of  weight 


Tq-q  Quarter  length 
97.8 
96.3 
1.5  lbs. 
SFi'ii^iAEY  OE  insPBGTIOlT  NOTES 


Bottom  layer 
54.0 

50.5 


Bottom  Quart erlength 
98.0 
96,4 
1.5  lbs. 


V/hen  unloaded 

Stems  Green  fresh 

General  condition  of  fruit      Eirm  to  fairly 

firm 

Top  Ql.      Bot.  Q.I. 

Total  fruits  in  test  crate    176  176 

Pitting  5  8 

Aging  13  18 

Withered  at  stem  end  12  16 

Stem-end  rot  0  0 

Penicillium  rot  9  ■  5 


I  After  holding  10  days  at  70    E. ; 

j  60/0  relative  humidity  

I 

I 

I  Half  green  half  gray 

i  Mostly  firm  many  slightly  soft 

I 

I  Top  0,1.      Bot.  31. 


5 
31 
14 
37 
29 


2 
55 

7 
29 
46 


Erost  free  fruit 


TEST  m,  1940-2 
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Date( 


(  Loaded  April  11,  1940 


Commodity:  TaLencia  oranges* 
Load:  400  staadard  boxes  (  Unloaded  April  .15,-  1940 

Loading  point:  Isleworth.Jla.  Destination:iTev;  York,  IT.Y.     CAR  W,  M  1913 


Service:  Precooled,  8000  lbs.  of  ice  after  loading  (Item  295)  plugs  in 
vents  closed  to  destination 


Ice  remaining  at:  Potomac  Yards  4600  lbs.  At  destination  4400  lbs. 


PBUIT  TEi-iP3EATUISS 


At  time  of  loading 


Range  39°  -to  52° 


Upon  arrival: 

Doorway-centerline 
Bunker- c ent e r li ne 


At  time  of  loading 
When  imloaded 
Loss  of -weight 


Average  42.8°  I. 


Top  layer 
45.5 

46.0 

Iv-EIGET  OF  -TSIST  CRATES 


Bottom  layer 
38.0 

35.5 


Top  (Quarter length     Bottom  Quarterlength 
96.5  96.0 
96.0  95.3 


.5  lbs. 

SUI€'iARY  or  INSFECTION  NOTES 


0.7  lbs. 


After  holding  10  days  at  69    F, ; 


When  unloaded 


Stems 

Fresh  green 

Mostly  fresh 

green 

General  condition  of 

fruit 

Firm  to 

fairly  firm 

Firm  to  fairly  finn 

Top  gl. 

Bot.  Q.l. 

Top  gl. 

Bot. 

Total  fruits  in  test 

crate 

176 

176 

Pitting 

0 

0 

1 

4 

Aging 

0 

0 

1 

3 

Withered  at  stem  end 

0 

0 

21 

53 

Stem-end  rot 

0 

13 

8 

Penicillium  rot 

0 

0 

2 

4 

*  From  frost  damaged  grove 


TEST  NO.  1940-3 


-■  121  - 


(  Loaded  April  11,  1940 


Commodity:  Talencia  oranges* 

Date( 

Load:  400  standard  "boxes  (  Unloaded  April  15,  1940 

Loading  point:  Isleworth,?la.  Destination:l'Tew  York,  U.Y.     CAR  NO.  IGs  50167 


Service:  Precooled  8000  lbs.  of  ice  after  loading  (Item  295)  plugs  in  vents 
closed  to  destination. 


Ice  remaining  at:  4400  lbs.  at  Potomac  Yards.    At  destination  4000  lbs. 

F3.UIT  T-ja^iPaP-AlUxlE  s 


At  time  of  loading: 

Range  43°  to  £4° 


Upon  arrival-; 

Doorway-cent erline 
Banker-center line 


Average  4£),8°  ?. 


Top  layer 
44.5 

44.5 

V/SI&ET  OF  CEATES 


Bottom  layer 
39 


35.5 


lop  Quarterlength     Bottom  Quarterlength 


At  time  of  loading 
When  Tin  loaded 
Loss  of  weight 


103.5 
1C2.1 


104.0 
103.1 


1,4  lbs. 

3UIC"iARY  03"  liisP^iCTI ON  ' NOTSS'  ' ' 


.9  lbs. 


Stems 


■•/hen  "unloaded 
Presh  green 


G-eneral  condition  of  fruit  Fairly  firm 

Top  Ql.  Bot.  31. 

Total  fruits  in  test  crate  176  176 

Pitting  0  0 

Aging  0  0 

Withered  at  stem  end  0  0 

Stem-end  rot  0  0 

Penicillium  rot  0  0 
*  Prost  free  fruit 


':  .After  holding  10  days  at  59°  P.; 
\   &5'{b  relative  humidity  

j  • 

j  Kostly  fresh  green 

i  Fairly  firm,  few  slightly  soft 


Top  Ql. 


Bot.  Ql. 


0 

0 

4 

1 

2 

-0 

37 

34 

5 

4 

T3ST  NO.  1940-3 
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Date( 


(  Loaded  April  11,  1940 


Commodity:  Valencia  oranges* 
Load:  400  standard  boxes  (  Unloaded  April  15,  1940 

Loading  point : I slewort.h.Fla,  Destination:  New  York,  iJ.Y.  CAR  ITO.  IQiZ  50167' 


Service:  Preeooled  8000  lbs.  of  ice  after  loading  (Item  295)  plugs  in  vents 
closed  to  destination. 


Ice  remaining  at;  4400  at  Potomac  Yards.    At  destination  4000  lbs. 


At  time  of  loading; 


0  0 

Range  43    to  54 


Upon  arrival : 

D  o  0  nr/ay- c  ent  e  r  1  ine 
Bunker- c ent e rli ne 


Average  45.8  I, 


Top  layer 
44.5 


Bottom  layer 
■  39 

35.5 


44.5 

iCSIC-HT  OF  TEST  GHAT5S 

Top  Quarter length     Bottom  Quarterlength 


At  time  of  loading 
When  unloaded 
Loss  of  weight  . 


96.2 

95.2 


99.0 
95.3 


1.0  lbs. 

SUMI^iARY  0?  IITSPECTIOII  iT0T3S 


3.7  lbs. 


Stems 


When  unloaded 
Fresh  green 


General  condition  of  fruit    Fairly  firm 

-  •  Top  Q.I.      Bot.  Q.I. 


Total  fruits  in -test  crate 

176 

176 

Pitting 

0 

G 

0 

0 

Aging 

0 

0 

5 

■  .  6 

Withered  at  stem  end 

0 

1 

20 

10 

Stem-end  rot 

0 

0 

18  . 

12 

Penici Ilium  rot 

0 

0 

1  . 

2 

From  frost  damaged  grove 


After  holding  10  days  at  69°  F. ; 
6550  relative  humidity  


Mostly  fresh  green 
Fairly  firm 


^op 


Bot.  Ql. 


i 


TSST  NO.  1940-3 


THa'SPOETATION  01  CITRUS  JRUIT  BY  BOAT 


A  considerable  proportion  of  the,  ^'lorida  citras  crop  that  moves 
to  seaboard  markets  is  transported' by  boat  from  Tampai  ?ort  Pierce,  and 
Jacksonville, 

The  fruit  is  often  held  in  shipside  precooling  or  cold  holding 
rooms  fPr  varying  lengths  of  time  betvjeen  sailings.     Some  of  the  ships 
in  Florida  service  have  nonrefrigerated  chambers  equipped  v;ith'  a  forced- 
ventilation  system.     All  of  them  are  equipped  for  refrigeration  service 
adequate  for  maintaining  low  temperatures  if  the  fruit  is  at  such 
temperatures  at  time  of  loading,  but  not  adequate  for  the  rapid  removal 
of  field  heat  from  warm  fruit. 

Shipping  tests  were  made  with  Pineapple  and  Valencia  oranges 
from  Tampa  and  Port    Pierce  to  IJew  York  City  during  iNlovember,  December, 
January,  and  April.    The  value  of  refrigeration  service  at  shipside, 
as  vjell  as  on  the  boats,  was  demonstrated  repeatedly  by  the  better 
condition  on  arrival  and  better  keeping  quality  on  the  market  of  fruit 
held  in  "cold-hold"  rooms  pending  arrival  of  the  boats,  and  then  carried 
under  refrigeration  in  transit,  as  compared  v;ith  fruit  held  at  ordinary 
temperature  and  shipped  by  boat  under  ventilation. 


-  124  - 


Commodity:  Pineapple  oranges,  gassed  and  color         (  Loaded         Nov.  30,  1939. 
added.    Grove:  A  Date( 

Packed  llov.  29,  1939  (  Unloaded  :    Dec.  6,  1939. 

Load: 


i 


Loading  point:  Tampa,  I'la.    Destination:  H.Y. ,  lil.T. 
Service:  Precooled  12  hrs.  and  shipped  under  refrigeration. 


SS  COLOHiDO 


Ice  remaining  at: 


■  PB.UIT 


At  time  of  loading: 

Range  31°  to  36°  P. 
Upon  arrival;         No  record 


Average  33.4°  F. 


At  time  of  packing 
When  unloaded 
Loss  of  weight 


Stems 


.W5I&ET  0?  T3ST  GEAT3S 

101.3  lbs. 
100.1  " 


1.2 


SUIviAHT  OP  IIISPECTIOj}!  NOTES 


V/hen  unloaded 


Mostly  gray  and  vdlted. 


General  condition  of  fruit    Too  deep  color 


j  After  holding  7  days  at  68  P.  ; 
I  45%  relative  humidity  


i  Dark  and  dry. 

i  Eind  apparently  injured 

i  processing. 


hy 


Total  fruits  in  test  crate  172 

Pitting  10 

Aging  0 

Withered  at  stem  end  0 

Stem-end  rot  0 

Penicillium  rot  0 


35 
15 
22 

1 

2 

TSST  NO,  1939-BS-l 
I 
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I     Commodity:  Pineapple  orariges,  gassed  and       '  "  ■       -  (  Loadeid       Dec.  4,  1939 

color  added.    Grove:  A  Date( 

Packed  Nov.  29,  1939  (  Unloaded    Dec.  10,  1939 

Load: 

Loading  point :  Tampa,  ?la.    Destination:  K.Y.,  UvY.  '  -   ■  SS  CAH'TA&O  ' 

Service:  Precooled  124  hrs.  in  "cold  hold"  room  and  shipped  \inder  refrigeration. 

Ice  remaining  at: 


At  time  of  loading: 

Range 
Upon  arrival: 


PHUIT  T3MP32ATUEES 
ITo  record 

Average 

40° 


At  time  of  packing 
When  unloaded 
Loss  of  weight 


Stems 


103.0 

lQlv9   


  1.1  ITds. 

3UMMAHY  0?-  IxlSP3CTI0K  lifOTi^S 


Ifhen  unloaded 


Gray  and  wilted' 


General  condition  of  fruit    Too  deep  color, 


I  After  holding  7  days  at  67  F. ; 
I  48%  relative  humidity  

I 

i  Black  and  dry 

i  P.ind  apparently  injured  by 

'  processing. 


Total  fruits  in  test  crate 

108 

Pit  ting- 

14 

•   •  ■  ^Dl 

Aging 

2 

33 

Withered  at  stem  end 

1 

20 

Stem-end  rot 

0 

2 

Penicillium  rot 

0 

0 

T3ST  ISO 

II 
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Commodity:  Pineapple  oranges,  gassed  and  color         (  Loaded  Dec.  7,  1939. 
added.    Grove:    A  Date( 

Packed  1m ov.  29,  1939                     (  Unloaded  ■  Dec.  13,  1939. 
Load:'     '                                                         ,  *. 

Loading  point:  Tampa,  Pla.    Destination:  i\rew  York,  S3  ALAi^iO 

Service:  In  open  shed  18  hrs. ;  in  precooler  7  days;  and  shipped  under 
refrigeration. 


Ice  remaining  at: 


At  time  of  loading: 


FRUIT  TSr^IPaBATUSaS 


Hange  38°  to  58°  F.  Average  50.6°  F. 


Upon  arrival:      Average  37°  F. 


WEIGHT  OF  TEST  CHaTBS 


At  time  of  loading 
V/hen  unloaded 
Loss  of  v/eight 


101.7 
99.1 


2.6  Vos. 

SUx#iAKY  OF  IKSPECTIOn  NOTES 


When  unloaded 


Dry  and  gray. 


Stems 

General  condition  of  fruit    Too  deep. color. 


Total  fruits  in  test  crate  170 

Pitting  11 

Aging  0 

Withered  at  stem  end  0 

Stem-end  rot  0 

Penicillium  rot  1 


After  holding  7  days  at  67  F, 
485i>  relative  humidity  


I  Dry  and  dark, 
j  P-ind  apparently  injured  ty 
processing. 


32 
28 
5 
0 
4 


T3ST  no.  1939-BS-3 
III 


Commodity:  Pineapple  oranges,  gassed.     Grove  B 

Packed  Dec.  7,  1939 

Load:  Ch.am"ber  only  partly,  filled 


DateC 


(  Loaded      Decemoer  7,  1939 


(  Unloaded  December  13,  1939 
Loading  point:  Tampa,  Jla.    Destination:  New.  York,,  K.Y.  SS  ALAiiO 

Service:  Precooled  3-l/4  hrs.  and  shipped  under  refrigeration 


Ice  remaining  at: 


PBUIT'  TSkPSBATUEES 


At  time  of  loading: 

Range  38°  -  58°  I, 
Upon  arrival:        Average  45°  F, 


Average  50.6 


^tfSIGHT  OF  TEST  CSAT3S 


At  time  of  loading 
When  unloaded 
Loss  of  weight 


103.8 

102.8 


1.0  ITds. 

SLWARI  OF  IIISP3CTI0H  jjOTHlS 


7/hen  unloaded 


Dry  and  dark 


Stems 

General  condition  of  fruit    Firm  to  fairly 

firm 


I  After  holding  7  days  at  67  F. ; 
j  48fi?  relative  humidity  

f 

I 

I  Dry  and  dark,  many  falling  out. 
Slightyl  soft 


Total  fruits'in  test  crate 

Pitting 

Aging 

Withered  at  stem  end 
Stem-end  rot 
Penicillium  rot 


171 

7 
7 
0 
0 
1 


34 
10 
42 
5 
7 


T3ST  iJO.  1939-BS-4 


~  128  - 


Commodity:  Pineapple  oranges,  gassed 
Grove:  B 

Packed  Dec.  7,  1939 


(  Loaded  December  7,  1939 


Date( 


(  Unloaded  December  13,  1939 
Load:  Test  box  in  non  refrigerated  chamber 

Loading  point:  Tampa,  ffla.    Destination:  Hew  York,  H.Y,  SS  ALA>iO 

Service:  Non  precooled,  shipped  under  ventilation  (a  service  not  offered  from 
Tampa  to  ITew  lork.)  ;  •  . 


Ice  remaining  at: 


SHUIT  TMSitiTUSES 


At  time  of  loading;  Average  67  F, 


Upon  arrival: 


Average  55  I. 


'ATJilGHT  OF  T3ST  CPvATSS 


At  time  of  loading 
When  unloaded 
Loss  of  weight 


100.0 
97.2 


2.8  lbs. 

SUl#iASY  OP  IITSP3CTI0IJ  K0T3S 


V/hen  unloaded 


Dry  and  dark 


Stems 

General  condition  of  fruit  Pirm  to  fairly 

firm 


1  After  holding  7  days  at  67°  P.; 
I  48^  relative  humidity  

i  Dry  and  dark,  many  falling  out 
i  Soft  .  . 


Total  fruits  in  test  crate  172 

Pitting  22 

Aging  0 

Withered  at  stem  end  4 

Stem-end  rot  4 

Penicillium  rot  1 


26 
20 
32 
46 
1 


T3ST  m.  1939-BS-5 
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Commodity: .  Pineapple  oranges,  gassed  (  Loaded     DecemlDer  11,  1939 

Grove  B  Date(. 

Packed  Dec.  7,  1939                ■  (  Unloaded  recember  17,  1939 
Load:  Ghamter  fairly  well  filled 

Loading  point :  Tampa,  Fla.     Destination:  Hew  York,  U.Y.             SS  PARI £4 IN A 

Service:  Precooled  and  shipped  under  refrigeration,  (in  cold  hold  room  105  hrs., 
stowed  in  refrigerated  hold. 

Ice  remaining  at: 

PRUIT  TEIviPaivATUIlSlS      ■    •  . 
At  time  of  loading:     Average  32°  I. 

Upon  arrival:  Average  38°  I. 


MI&HT  OP  TilST  GRATES 


At  time  of  loading 
When  unloaded 
Loss  of  weight 


Stems 


99.1 

97.8 


1.3  lbs. 

S»ARY  OP  INSP3CTI01T  ITOT3S 


When  unloaded 


Dark  and  gray 


G-eneral  condition  of  fruit  Pirm  to  fairly 

firm 


Total  fruits  in  test  crate 

Pitting 

Aging 

Withered  at  stem  end 
St em- end  rot 
Penicillium  rot 


170 
16 
2 
0 
0 
0 


'  After  holding  7  days  at  65°  P. ; 
44'73  relative  humidity  

Dark  and  gray 

Pirm  to  fairly  firm 


42 
54 
25 
2 


TEST  m.  1939-SS-5 
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Commodity:  Pineapple  oranges.    Grove:  C 


(  Loaded      Jan.  10,  1940 


Packed  Jan.  9,  1940  Date( 
Load:  ChamlDer  fairly  well  filled  (  Unloaded  Jan.  14,  1940 

Loading  point:  Jort  Pierce,  Destination:  l\!ew  York,  IT.Y.  SS  ELIZABETH 

Florida  ■ 
Service:  Precooled  20  hrs.  in  cold  hold  room  and  shipped  under  refrigeration 


Ice  remaining  at: 


IHUIT  T3i-'IPEBATUIfflS 


At  time  of  loading:  Average  43° 


Upon  arrival; 


Average  37° 


miQEH  OJ  T3ST  CRATES 


At  time  of  loading 
When  unloaded 
Loss  of  weight 


101.0 

100.8 


.2  Ihs. 

SUi«IMAIlY  OF  IJISPECTIOH  NOTES 


When ' unloaded 


Green  and  fresh 


Stems 

General  condition  of  fruit  Good 


Total  fruits  in  test  crate  172 

Pitting  38 

Aging  0 

Withered  at  stem  end  0 

Stem-end  rot  0 

Penicillium  rot  1 


After  holding  7  days  at  54°  F. ; 
46^  relative  humidity  

Gray  and  dry 

Good  to  fairly  good 


60 
4 
5 
4 
3 


TEST  m.  1940-BS-l 
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Commodity:  Pineapple  orangees.  Grove:  C  (  Loaded  January  19,  194Q 

'                         Packed  Jan.  9,  1940  Date( 

Load:                                      .•    '          ..  ^  Unloaded  January  14,1940 

Loading  point:  Fort  Pierce,  Destination:  New  York,  N.Y.  SS  ELIZABETH 

Florida 

Service:  Hon  precooled,  shipped  under  forced  ventilation. 


Ice  remaining  at: 


FRUIT  TSivPIilEATUiGS 


o 

At  time  of  loading:    Average  62  F. 


Upon  arrival:  Average  45°  F. 


ICaiG-HT  OF  TFST?  CjIATSS 


At  time  of  loading 
When  unloaded 
Loss  of  vaight 


105.5 
104.7 


.8  lbs. 

SUl4iviAIlY  OF  INSPECTION  NOTES 


Stems 

General  condition  of  fruit  Good 


When  unloaded 


Green  and  fresh 


i  After  holding  7  days  at  64  F. ; 
j  46^  relative  humidity  

j  Gray  and  dry 

i  Good  to  fairly  good 


Total  fruits  in  test  crate 

Pitting 

Aging 

Withered  at  stem  end 
Stem-end  rot 
Penicillium  rot 


172 
74 
0 
0 
0 
5 


69 
9 
2 

.13 
13 


TEST  NO.  1940-BS-2 
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Commodity:  Pineapple  oranges.    G-rove:    P  (  Loaded     Jan.  17,  1940 

- .   •  -   ..v  .  Packed  Jan.  15,"  1940  Date( 

Load;  '         '  (  Unloaded  Jan.  21,  1940 

Loading  point:  Ft.  Pierce' Fla.  Destination:  U.Y.,  U.Y.  .   •  :     SS  HILTON 

Service:  Precooled  98  hrs.  in  "cold  hold"  room  and  shipped  under  refrigeration. 


Ice  remaining  at: 


faUIT  TSmPIIEATUSSS 


At  time  of  loading; 

0        ^^0  ^ 
Range  34    to  55  P. 

Upon  arrival:    Average  43°  P 


Average  47.5°  P, 


IVEIGHT  OP  TEST  CHAT3S 


At  time  of  packing 
When  unloaded 
Loss  of  weight 


•102.0  lbs. 
•       -100.9  " 
1.1  " 

SUI#IiffiY  OP  INSPilCTIONlQTES 


When  unloaded ■ 


&reen  and  fresh 


Stems  ; 
General  condition  of  fruit  Very  good 


Total  fruits  in  test  crate  170 

Fitting  5 

Aging  0 

V/ithered  at  stem  end  1 

Stem~end  rot  0 

Penicillium  rot  0 


I  After  holding  7  days  at  63°  P.; 
i  40fo  relative  humidity  

I  Gray  and  dry  . 
Good 


17 
3 
12 

:-.:2 
13. 

TEST  W,.  1940-BS-3 
IX 
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Commodity;  Pineapple  oranges.     G-rove:D  (  Loaded      Jan.  17,  1940 

Packed  Jan.  13,  1940  Date( 
Load:  .  (  Unloaded  Jan.  21,  1940 

Loading  point r  Ft.  Pierce,  Pla.    Destination:  11. Y,,  ll.Y.  SS  HILTON 

Service:  Non  precooled  (held  in  packing  house  96  hrs.);  shipped  under  forced 
ventilation. . 

Ice  remaining  at: 

PRUIT  TSi^'iPBHATUEHlS 


At  time  of  loading:  Average  74  I. 


Ut) on  arrival: 


Average  44"^  -  49°  P.  (ship's  record) 


WEIGHT  OP  CHAT3S 


At  time  of  packing 
When  unloaded 
Loss  of  v^eight 


102.5  lbs. 

100.8  


■  ■  -    '  .  1.7  lbs. 

smi-'iipi  OP  iisHiaTioi^  notes 


.0  ^ 


vvlien  unloaded 


After  holding  7  days  at  63  P.; 
40>b  relative  h'amidity  


Stems 

Green  and  fresh. 

Gray  and  dry. 

General  condition  of 

fruit 

Good. 

Not  as  good  as 

Total  fruits  in  test 

crate 

172 

Pitting 

7 

27 

Aging 

0 

7 

Withered  at  stem  end 

0 

12 

St  em- en  a  rot 

0 

20 

Penicilli"um  rot 

6 

!             .  ■■■".3 

TEST  NO.  X  1940-BS-4 
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Coinmodity:  Pineapple  oranges.  Grovei  13      ,  .  (  Loaded      Jan.  17,  1940. 

PackedJaH  l6j  1940    BateC  ■J 
Load;  (  Unloaded  Jan.  21,  1940. 

Loading  point:  7t.  Pierce,  Pla.  Destination:  lew  York,  LT»Y,  SS  HILTOJI 

Service:  precooled  26  hrs.  in  "cold  hold",  room  and  shipped  Under  refrigeration. 

Ice  remaining  at;  ^ 


At  time  of  loading;;    Average  36  F. 
Range 


Upon  arrival: 


Average 


Average  42  P, 


At  time  of  packini^: 
When  unloaded 
Loss  of  weight 


;^IGHT  OP  [P:]S[P  CRAI'SS 

104.0 
■  103.4 


.  6  11)  s . 

SUMI4ARI  OP  liTSFIUCTIOi: 


When  unloaded 


G-reen  and  f  resh 


Stems 

General  condition  of  fruit  .Jery  good 


!  After  holding  7  days  at  63  P. ; 
i  4O70  relative  humidity  

i  Pairly  fresh  and  green 
!  Good 


Total  fruits  in  test  crate  171 

Pitting  10 

Aging  ..  0 

Withered  at  stem  end  0 

Stem-end  rot  1 

Penicillium  rot  0 


54 
8 

,9 
3 
10 

TEST  iro.  1940-BS-5 
XI. 
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Obii]jnb(33.;t;y: ,  Pineapple  oranges.  Grove:  3 


(  Loaded      Jan.  17,  1940 


Packed  Jan.  16,  1940  Da.te(. 
Iioad:,  .  (  Unloaded  Jan.  21,  1940 

■Loading  pQint:  ?t.  Pierce,  P-la.,  Destination:  i^.Y, ,  N.T.  '     SS  HILTOi-' 

Service:  Hon  pr-ecooled  (held  in  packing  house  26  hrs.)  and  shipped  under 

forced  ventilation.   '  '  ■  "■•  _  ... 

Ice  remaining  at: 


At  time  of  loading:  Average  60  F. 
Range 


Average 


F. 


Upon  arrival: 


Average  50  F. 


rfniaST  OF  T3ST  CRAT3S 


At  time  of  packing 
When  •unloaded 
Loss  of  weight 


104,4  Ihs. 
102.9 


1. 5  Ihs, 

SUiiMAai  OF  IITSPBGTIOU  UOTSS 


Stems 

G-eneral  condition  of  fruit  Good 


When  -on loaded 


Green  and  fresh 


j  After  holding  7  days  at  63°  F. ; 
j  40{o  relative  humidity  

i 

i  Fairly  fresh  and  green 
I  ITot  as  good  a.s  lo.t  XI 


Total  fruits  in  test  crate 

Pitting 

Aging 

Withered  at  stem  end 
Stem-end  rot 
Penicillium 


172 
0 
53 
1 
1 
7 


7 
71 
8 
2 

36 

.T3ST  m.  III.  1940-BS-6 
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Commodity;  Valencia  oranges*.  Gro-^e  S"        i  (  Loaded     April  3,  1940 

Packed  Afiril  2*  1940  Date( 

Load:  Chsjn"ber  filled  with  fruit  (  Unloaded  April  7,  1940|J 

Loading  point:  Fort  Pierce,    Destination:  Hew  York,  N.Y,  SS  SLIZABETH 

Florida 

Service:  Precooled  24  hrs.  in  cold  hold  room  -ahd  shipped  -under  refrigeration. 


Ice  remaining  at: 

FBUIT  T5ivi?aBATUR3S 

At  time  of  loading: 

Range  35°  to  36°  Average  35-l/2°  F, 

Upon  arrival:    Average  42°  F. 


^VEIGET  OF  TEST  CRATBS 


At  time  of  packing**  103 o 2 

When  -unloaded  105. 9 

Loss  of  weight  .3  I'bs, 

SUI-'l]yiAR.Y  OF  IHSP5GTI0H  ITOTaS 

j  After  holding  7  days  at  69°  F. ; 

\\'hen  -unloaded  \  60fo  relative  h-umidity  

I 

Stems  G-reen  and  fresh        i  Mostly  fresh  and  green 


General  condition  of  fruit 

Good 

Good 

Total  fruits  in  test  crate 

175 

Pitting 

0 

1 

Aging 

0 

11 

Withered  at  stem  end 

0  ■. 

11 

St em- end  rot 

0 

Penicillium  rot 

0 

1 

Packed  April  2,  1940 

■ 

From  frost  damaged  grove 

TEST  NO. 
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Commodity:  Yalencia  oranges*.  Grove:  7 


(  Loaded      April  3,  1940 


Packed  April  2,  1940  Date( 
Load:  ChamlDer  filled  T^ath  fruit  (  Unloaded  April  7,  1940 

Loading  point:  Fort  Pierce, Fla.  Destination;  New  York,  Im.Y.  SS  SLIZABSTH 

Service:  Hon  precooled,  shipped  under  refrigeration. 


Ice  remaining '  at : 


At  time  of  loading: 

Range  55°  to  65° 
Upon  arrival;  Average  43*" 


STLUI'T  TMURATURSS 


Average  60  P. 


WSIC-HT  OP  TEST  CHATES 


At  time  of  packing** 
V/hen  unloaded 
Loss  of  weight 


101,5 
101.8 


,3  ITds.  gain 
SO'iilART  O'F  lilSFICCTIOU  STCTSS 


Stems 

G-eneral  condition  of  fruit  G-ood 


■if hen  unloaded 


Green  and  fresh 


After  holding  7  days  at  69°  P. ; 
%  relative  humidity  


I  i'iostly  fresh  and  green 
1  noticeably  less  fresh  than  lot 
1940-BS-7 


Total  fruits  in  test  crate 

175 

Pitting 

0 

1 

Aging 

0 

14 

Withered  at  stem  end 

0 

18 

Stem-end  rot 

0 

13 

Penicillium  rot 

1 

10 

*    Jrom  frost  damaged  grove 

**  Packed  April  2,  1940 

TEST  NO.  1940 
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LOSS  IN  VnHIC-HT  OJ  ZLOHIDA  ORiiiTGES  TMSIT 


During  the  investigations  covered  by  this  report  weights  were 
obtained  at  loading  point  and  at  destination,  for  108  test  boxes  of 
oraages.     From  these  v/eights  the  percentage  of  loss  in  weight  in  transit 
was  calculated  for  each  box  and  for  all  the  boxes,  grouped  in  three  differ- 
ent Vv'ays.     The  res\ilts  of  these  calculations  are  given  in  the  table  below: 


Ventilated    -    1.53  percent  II?)n'?ont.iiat"6d  1.15  percent 

Frost-free    -    1.14  Frost-damaged  grove  -  1,35 

Precooled     -    1,12  Uonprecooled       -  1.36 

 Average  of  all  -  1.30  percent  

It  will  be  noted  that  the  average  loss  for  all  boxes  is  1,3  percent 
and  that  the  differences  found  in  all  three  groups  are  small.    The  greatest 
difference — 0.37  percent— is  between  boxes  from  ventilated  and  from  non- 
ventilated  cars  and  even  this  is  so  small  as  to  be  of  no  commercial 
significance. 

It  should  be  remembered  that  the  figures  shown  above  are  for  a 
transit  period  of  four  days  during  which  the  fruit  was  shut  up  in  a  re- 
frigerator car.    The  loss  in  weight  would  undoubtedly  be  more  rapid  after 
the  fruit  is  removed  from  the  car  and  also  during  any  subsequent  holding- 
period,  either  in  the  hands  of  the  v/holesaler  or  in  a  retail  store. 
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During  the  present . season  studies  were  conducted  on  a  total 
of  51  carload's  of  Florida  citrus  fruit  forwarded  Tsy  rail  and  14  car- 
loads "by  "boat. 

The  results  show  that  with  the  fast  train  and  boat  service 
now  in  effect  the  fruit  ordinarily  is  not  in  transit  long  enough  to 
develop  serious  losses  from  decay  or  other  spoilage,  and  usually 
arrives  in  New  York  in  sound  condition  even  when  not  refrigerated  in 
transit.     However,  the  results  also  show  that  during  the  succeeding 
ii^eek,.  which  covers  the  period  ordinarily  required  for  the  fruit  to 
"be  sold  and  consumed,  decay  is  likely  to  develop  in  a  large  part  of  a 
nonrefrigerated  shipment,  especially  late  in  the  season  and  during  hot 
weather.     It  is  believed  that  the  conditions  noted  after  the  holding 
tests  influence  ultimate  market  reaction  to  S'lori da  citrus  fruit 
more, than  do  the  results  fouiid  upon  arrival,  although  the  latter 
doubtless  influence  the  wholesale  trade  to  the  most  marked  extent. 

It  v/as  found  that  there,  was  a  general  correlation  be tv/e en  the 
temperature  of  the  fruit  while  in  transit  and  the  decay  which  developed 
after  arrival.    Wonprecooled  fruit  shipped  under  ventilation  or  under 
initial  icing  (Item  295  or  Rule  240)  generally  showed  poorer  condi- 
tion, more  signs  of  aging,  and  heavier  decay  than .  comparable  firait 
that  had  been  preCooled,  whether  rthe  latter  Was.  shi;^ped  in  dry  cars  '- 
with  plugs  in  and  vents,  closed  or  under  initial  icing. 

The'  i'esults  showed,  that  precooled  fruit  cpuld  be  ,  shipped 
satisfactorily  during  cold  or  cool  weather ■ without  ice  with  plugs  in 
and  vents  closed,  but  that  during  hot  weather  transit  refrigeration 
was  desirable.  .  ,.  ■ 

Fruit  shipped  under  refrigeration  usually  presented  .the  be-st 
appearance' 'Oh  the  market,  the- rind  being  firm  and... the  stems  fresh 
and  green.     This  advantage  persisted  during  the  holding  period,  and  ' 
spoilage  losses  x^'ere  also  less  in  the  refrigerated  fruit. 

Standard  ventilation  was  fairly  satisf actor;/  daring  cold- 
weather,  but  it  is  bound  to  give  varying  and  uncertain  results  due 
to  varying  v/eather  conditions,.    Decay  v/as  generally  higher  in  the 
fruit  from  ventilated  cars  than  in  that  shipped  xinder  refrigeration. 

•  Overhead  ventilation,  accomplished  by  closing . the  bottom 
bunker  opening  and  forcing  the  incoming  air  over' the  top  of  the 
load,  did  not  give  as  good  results  as  standard  ventilation.  This 
is  at  vari8:nce  with  the  results  on  California  shipment s  ar-d  points 
to  the  difference  in  the  conditions  that  are  met  in  shipping  fruit 
from  these  two  localities.. 
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Changing  from  some  other  type  of  service  to  ventilation  service 
at  some  station  en  route,  and  the  use  of  ventilation  service  in  general, 
cannot  be  made  to  give  dependable  and  satisfactory  results  unless  it  is 
based  upon  the  difference  in  temperature  inside  and  outside  the  car, 
V/hen  the  outside  air  is  cooler  than  the  load  there  will  be  benefits 
from  opening  the  vents;  when  it  is  warmer  than  the  load  the  vents  should 
be  kept  closed.     If  refrigerator  cars  were  equipped  with  indicating 
thermometers,  as  are  the  latest  Canadian  cars,  this  method  could  be 
employed,  and  ventilation  service  could  be  made  more  reliable  and  satis- 
factory than  it  is  now,  ,  . 

In  comparing  the  results  obtained  with  part-stage  initial  icing 
~  4,000  to  4,800  pounds  of  ice  in  the  upper  half  of  the  bunker  with  a 
similar  quantity  in  the  lower  half  or  with  icing  according  to  Item  295 
(8000  pounds  of  ice) — no  significant  difference  was  found  this  year, 
whereas  in  the  1938-39  season  better  results  were  obtained  with  upper 
half-stage  icing.     In  this  connection,  however,  it  should  be  kept  in 
mind  that  the  tests  this  season  were  made. during  cold  weather,  whereas 
last  year  the  weather  v/as  warmer  when  the  comparisons  were  made,  and 
the  differences  in  results  were  correspondingly  more  pronounced. 

In  comparing  the  transit  refrigeration  of  oranges  shipped  in 
the  three  special  cars  used  in  the  1939-40  tests,  the. results  indicate 
ths.t  the.; dry-ice  refrigerating  system  (Broquinda)  did  not  have  sufficient 
coil,  surface  to  adequately  cool  a  warm  load.    The  overhead-bxmker  car 
cooled  the  load  most  uniformly.     The  end-bunker  car  cooled  some  parts 
of  the  load  to  the  lowest  temperature,  but  the  top  layer  was  not  cooled 
as  much  as  in  the  overhead-bunker  car.     In  the  overhead-bunker  car  as 
high  as  15  percent  salt  was  used  xirithout  causing  freezing  of  nonpre- 
cooled  oranges,  whereas  in  the  end-bunker  car  5  percent  salt  gave 
dangerously  low  temperatures  and  had  to  be  decreased  to  3  percent  under 
the-  same  weahter  cond.itions. 

V/hen  loaded  to  capacity  the  overhead-bunker  Car  held  756  Bruce 
boxes,  the  Broquinda-equipped  car  663,  and  the  standard  end-bunker  car 
630,    These  heavy  loads  arrived  in  good  condition,  without  breakage 
or  shifting,  and  vathout  any  excess  .bruising  or  other  injurious  effect 
on  the  fruit.    If  tariff  charges  make  it  advantageous  to  use  such 
heavy  loads,  further  tests  should  be  made  on  the  more  tender  varieties 
and  possibly  v/ith  heavier  bulge  packs,  which  are  sometimes  used. 

The  results- of  tests  v/ith  the  carbon  dioxide  treatment  of 
oranges  in  transit  showed  that  the  concentration  used  had  no  particu- 
larly harmful  effect  on  the  market  condition  of  the  fruit;  neither 
v;as  there- any  beneficial  effect,  doubtless  because  the  gas  vras  not  used 
in  high  enough  concentration  (except  in  one  test,  when  the  check  fruit, 
as  v;ell  as,  the  gas-treated  fruit,  failed  to  develop  more  than  a  small 
percentage  of  decay  during  the  holding  period  after  arrival  at  market). 


It  was  found  that  there  v/as  no  significant  difference  betv;een 
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finiit  shipped  in  a  car  vith  two  mova'ble  sere  en- 'bulkheads  and  that  shipped 
in  a  car  without  such  bulkheads.     In  other  words,  it  appears  that  hy 
using  mova'ble  screen-bulkheads,  2  or  3  lots  of  frait  can  be  carried  in 
one  car  as  satisfactorily  as  an  entire  carload  in  the  same  car. 

The  results  with  fruit  shipped  by  boat  in  nonref rigerated 
chambers  were  similar  to  those  obtained  in  similar  rail  tests.  The 
finiit  did  not  hold  up  as  well  after  delivery  as  that  which  was  shipped 
under  refrigeration.     This  was  true  whether  the  fruit  was  warm  v/hen 
loaded  or  had  been  through  the  "cold-hold"  rooms  of  shipside  precool- 
ing  plants. 

Loss  in  weight  of  oranges  in  the  test  boxes  during  transit  from 
Florida  to  northern  markets  was  so  small  as  to  be  of  no  commercial 
importance.     This  was  true,  whether  the  comparison  was  made  between 
ventilated  and  nonventilated  fruit,  frost-free  fruit  and  fruit  from 
frost-damaged  groves,  precooled  and  nonprecooled  fruit,  or  fruit  shipped 
in  either  Bruce  boxes  or  standard  boxes. 

Somewhat  surprising  results  were  found  in  comparing  frost-damaged 
with  non-frost-damaged  fruit  shipped  after  the  January  freeze.     In  all 
cases  the  fruit  that  showed  more  or  less  frost  injury  remained  in  better 
condition  during  transit  and  the  subsequent  holding  period  than  the  non- 
frost-injured  fruit.    While  it  must  be  kept  in  mind  that  the  two  kinds 
were  never  strictly  comparable,  having  come  from  different  groves  in 
different  localities,  and  presumably  were  subjected  to  different  grow- 
ing conditions,  the  results  show  that  the  frost-injured  fruit  which 
can  be  shipped  under  present  regulations  governing  the  marketing  of 
such  fruit  stood  up  satisfactorily. 


